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Sixty-inch Heavy Forge Lathe. 


Our illustration represents a lathe recently 
brought out by the Niles Tool Works, of 
Hamilton, Ohio. The lathe was designed 
especially for use in forges, for rough- 
turning or finishing heavy shafts, rolls, 
cranks, etc., but the requirements for such 
work make the lathe equally well adapted to 
machine shop use, where extra heavy work 
is to be done, all its proportions being such 
as to fit it for the heaviest duty. 

The lathe swings 60 inches over the ways 
and 46 inches over the carriage. The cone is 
mounted on an independent spindle, with a 
steel pinion geared into an internal gear 
on the back of the face-plate. It has five 
steps for a belt 415 inches wide, and has two 


sets of back gears, thus giving fifteen 
changes of speed to the face-plate. The 


main spindle is 10 inches in diameter at the 
front end, and the bearing is 15 inches long. 
The face-plate is bolted fast to the spindle. 
The carriage is 68 inches long, made of the 
stiffest form, accurately fitted to the bed its 


entire length, and is gibbed both front and | 


back. The rest has compound movement, 
with longitudinal, cross and angular feed. 
The tool is held by four clamps and studs. 
The tool-rests can be removed at will, and 
then the carriage presents a large, flat sur- 
face, which work may bolted for 
boring. 

The feed mechanism is made in the strongest 
manner, and very rigidly supported in the 
apron, to enable it to withstand the severest 
duty. The feed is reversed by 
strong tumbler gearing in the head, so that 
no change in the stud gear is needed in cut- 
ting either right or left-hand threads. The 
feed-reversing lever very conveniently 
placed on the front side of the head-stock. 
The lead screw is placed well up under the 
shears of the bed, and the nut so arranged as 


on be 


means of 


1S 


to bring the strain on the carriage as direct 
as possible. The foot-stock is held down by 
four bolts, 

and it 
also 
vided 
strong 


is 
pro- 
with 
a 
pawl, which 
engages 


with a rack 





foot-stock is raised slightly from the ways, 
and can be readily adjusted to any desired 
position. 

The upper slide of the foot-stock is also 
held by four bolts. 
the foot-stock to be set over for taper work 


This arrangement allows 


| without unclamping from the bed, and is 


very convenient when working with heavy 


pieces. The foot-stock screw is geared at the 


A NEW SELF-REGULATING 


back end, and arranged to be operated by 


the hand-wheel shown at the front in the 
illustration. 
The lathe is also provided with heavy 


steady and follower rests, and the steady rest 
has an opening of extra size to admit large 
shafts. Adjustable hinged supports for the 
lead screw are also provided, which are ar- 





cast in the 

bed. This 

pawl is 

raised = or 

lowered 

by means A 

of the hand | fea late — 
knob seen Gp 

at the side — 


of the foot- 
stock, and, 
when 
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SS 
en- 
oe 


makes 


aged, 
a 
positive 
lock for the 
foot - stock, 
entirely doing away with all danger of slip 
ping. 

The foot-stock has four rollers, mounted on 
By turning the 
studs a quarter-turn and clamping the straps 


eccentric studs with clamps. 


shown in the illustration (and which are con- 
nected to these studs), the rollers are brought 
into engagement with the bed, and the entire 


J WE ~ 
, , 


SIXTY-INCH 


These can 
be removed from the bed at will, or adjusted 
to suit the convenience of the operator. 


ranged to slide upon the ways. 


a 

In about ten years this country will be all 
trusts, or trusts will be relegated to the 
shades of the past; which it will be, no fel- 
low can tell. 
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A New Self-regulating Automatic Grain 
Seale. 

The new Self-regulating Automatic Grain 
Scale shown on this page has recently been 
brought out by the Pratt & Whitney Com- 
pany, of Hartford, Conn. In some respects 
this new scale may be considered the out- 
growth—as it is the successor—of the Hill 


porn eeatl 


AUTOMATIC GRAIN SCALE, 


Automatic Grain Scale, whose manufacture 


was undertaken by this company several 
years ago, and which, as our readers will re- 
member, was illustrated and described in the 
AMERICAN MACHINIST of 


1888. The successful and accurate weighing 


November: 17, 


of grain by automatic machinery is a prob 


lem which, though attempted for many years | hands, 


sais tid tidican arte D 


HrAVY ForGE LATHE. 


by a multitude of inventors, has until recently 
been considered by practical millers as almost 


| unsolvable; but we are assured that all of the 


difficulties incident to this problem have now 
The record al 
ready made by the ‘‘ New Model Pratt & 
Whitney Grain Scale ” seems to fully substan 
the 


been successfi.lly overcome. 


tiate this claim, prominent people in 


ENTERED AT Post OFFICE, NEW YORK, AS SECOND CLA8s MATTER. 


grain trade testifying in the most unequivocal 
terms to the accuracy and value of the scale. 

The manufacturers call especial attention 
to the fact that their ‘‘ New Model” grain 
scale is a new and comprehensive invention, 
based on newly discovered principles of ope 
The 
considerable number are still in service, made 
excellent records when running under favor- 


ration. former machines, of which a 


able conditions and in the hands of experi- 
enced operators, but proved too complicated 
and too sensitive of adjustment for general 
use. This circumstance rendered it necessary 
to begin anew, and, by careful research and 
experiment, which has extended over several 


| years, to produce the Self-regulating Auto- 
{matic Seale, which is now put forward as 








| being a simple, effective and reliable instru- 
| ment for weighing and registering all kinds 
of grain. Besides controlling the original 
| patents of Mr. J. W. Hill, the Pratt & Whit- 
|ney Company now own, as assignees, up- 
| wards of forty letters patent, granted and 
pending, for an extensive system of improve- 
|ments in grain-weighing machinery cover- 
ing, as they believe, all that is of essential 
value for that purpose. The new improve- 
Mr. Charles H. 
Cooley, who isin charge of the company’s 
grain scale department, and of Mr. Francis 
Hf. Richards, mechanical expert, under whose 


ments are the inventions of 


supervision the New Model scale has been 
developed. 

The double-chambered oscillating style of 
grain bucket of the former machine has been 
retained, it being considered the most reliable 
type for general use ; in other portions of the 
machine, however, radical changes have been 
made. 

In order to secure reliability of operation, all 
adjustments, except the single adjustment of 
the main weight to bring the load to the re- 
quired amount, have been entirely discarded ; 
so that the scale may be safely handled and 
for by ordinary workmen and mill 

The principle has been followed of 


cared 


cous truct- 
ing the ma- 
chine in ad- 
just ment, 
instead of 
it 
adjustable 
into work 
condi- 
Hence 


making 


ing 
tion 
the scale is 
not only a 
" working 
2) 


machine, 
but 


= ¢ is also 
instru- 
of 


prec ision, 


an 


ment 


By the same 
is —$—___— means, also, 
the 
are 


parts 
reduced 
to the least 
possible 
number, 
The 
in a single piece, and the 
with the 
scale beam, is assembled on the top plate, 
This 


once 


and these of the simplest description, 


is cust 


frame 


entire valve mechanism, together 
which includes also the supply chute. 
permits a method of manufacture at 
simple and reliable 


All of the working parts are supported and 
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conuected by pivots or knife edges, fitted for 
free ection to avoid liability of clogging from 
dust and moisture. All of the parts are of 
metal, no leather, rubber, wood, brushes or 
other perishable material being used in any 
of the scales ; and none of the parts require 
any lubrication other than that furnished by 
the inevitable dust of the mill. 

One 
automatic grain scale is the regulator where- 


of the indispensable features of an 
by the scale shall be automatically retarded 
or stopped whenever the weighing is faster 
than the grain is taken away. In this ma- 
chine the regulator is a movable hopper of 
located the 
grain bucket and connected with the valve 


peculiar construction, below 
mechanism in an entirely new and original 
manner, whereby the cut-off valve is made to 
serve a double purpose—first, to cut off the 
grain in the ordinary working of the machine, 
and second, to close the supply chute on the 
operating of the regulator hopper by an over- 
load of grain. This valuable feature effects 
the regulation without the use of a separate 
or special regulator valve, thereby avoiding 
what has been hitherto one of the most seri- 
ous impediments to the reliable operation of 
a self-regulating scale. For this purpose the 
cut-off valve is operated through a ‘‘ shiftable 
which has a normally fixed 
position on the scale beam (or valve), and is 


valve actuator ” 


temporarily shifted into an inoperative posi- 
tion on the descent of the regulator hopper, 
thus, in a sense, throwing the valve mechan- 
ism ‘‘ out of gear.” 

The two portions of the valve mechanism 
for operating the reducing valve and the cut- 


off valve, respectively, are so organized 
in connection with the scale beam and the 


valve-actuating devices that the machine is 
completely By this 
meant that, however misused or tampered 
with (unless actually blocked in some way), 
the scale starts or goes on properly when re- 
leased or let alone, there being no ‘* let-off”’ 
catches or like unreliable devices whose pre- 
mature action will disarrange or stop the 
operation of the scale. 

The weight, which must 
weighed by an automatic scale, is, in fact, 
made up of three quantities, viz.: the actual 
load in the grain bucket, the momentum of 
the loaded scale beam and grain bucket, and 
the impact of the drip column at the moment 
the load is completed. To reduce the impact 
to an inappreciable quantity, the drip column 
is in this machine reduced both in height and 
size to the smallest practicable dimensions ; 
and to overcome the still more objectionable 


‘* self-resetting.”’ is 


or load, be 


momentum, the valve mechanism is provided 
with a patented ‘‘ reducing valve” 
actuating devices, whereby the first flow of 


and valve- 


grain into the bucket is gradually reduced in 
a peculiar manner and the nearly loaded 
bucket brought to rest close to its poising 
position without jar or shock. ,An incidental 
but very important advantage arising from 
this feature of the scale is the extreme rapid- 
ity with which the bucket may receive the 
major part of its load, thereby largely increas- 
ing the normal capacity of the scale, without 
sacrificing certainty or accuracy of operation. 
A unique feature of the scale is the new 
system of discharging the load without using 


any part of the momentum of the loaded 
scale beam, or the weight or force of the 


falling grain, so that the scale will run con- 
tinuously, however slowly the grain may be 
supplied to it. Thisis effected by a feature 
of the valve mechanism whereby a portion 
of the weight of the cut-off valve is suddenly 
thrown upon the scale beam the instant this 
passes the actual poising point, thus furnish- 
ing from an extraneous source ample power 
for unhooking the bucket catcbes, and this 
without the addition to the scale of a single 
piece, or interfering in the least with its re- 
setting quality. 

A new and effective stop-motion is furnished 
when required, for stopping the scale when- 
ever any predetermined quantity of material 
has been delivered, as for filling bins and 
cars. 

The register is connected with the scale 
beam in such a manner as not to affect or re- 
sist the of the beam while the 
weight is being taken, being actuated only on 


movement 


the upward movement of the grain bucket, 


when there is an abundance of power for the 
purpose. By taking the register readings 
daily, the proprietor obtains an 
knowledge of each day’s business. 
present 


accurate 

By the 
method of taking the yield once a 
month or once in several months, only the 
average yield is found, while the actual yield 
and the daily variations in the yield are not 
discovered. The frequent readings are also 
a means for instantly detecting any improper 
working of the milling machinery, which 
might otherwise go unnoticed and result in 
substantial losses. 

Nothing is more important to the manage 
ment of amanufacturing business, especially 
where large quantities of valuable material are 
consumed, than to have constant and accurate 
knowledge of the work in detail. Such knowl- 
edge is only to be had bysome kind of measure. 
ment and accounting, and this in the milling 
trade includes, of course, the weighing of the 
grain and the product before and after each 
of the principal processes of manufacture. 
This, so far as possible, should of course be 
done daily ,and this is rendered entirely feasible 
by the use of the new automatic scale—one 
scale being used at the elevator to weigh the 
uncleaned grain, the second scale being set 
over the break rolls to weigh the cleaned 
grain and show the shrinkage in cleaning, 
and a third used to weigh the bran, all of 
this being accomplished without labor. 

These scales are made in a series of sizes, 
and are adapted for the weighing of all kinds 
of grain, including meal and bran, and have 
been fully tested in regular commercial work, 
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| possible. This brake consists of a lever L 
| fulcrumed at A; a block B pressing against 
|the drum D, which produces between the 
surfaces of contact a friction sufficient to pre- 
vent the weight Wfrom moving. The weight 
W is attached to wrope which is wound around 
a second drum #. The pressure between 
‘the block B and the drum D is produced by 
a force P applied at G. The problem is to 
find the magnitude of the force P, which can 
hold the weight W. 
Problems of this kind are readily solved 
by the principle of the lever. ‘Fo explain 
this principle, Jet us first consider the lever 
L, without paying any attention to the rest 
of the arrangement of the brake. Suppose 
that a force P is applied at G, holding in 
equilibrium a force & which acts in the line 
R C parallel but opposite to the direction of 
the force P. Now the force P tends to turn 
the end G of the lever downwards, while the 
force Rk tends to turn the lever upwards. 
To compare the energy of one of these forces 
with that of the other one, we must find the 
moments of these forces. These moments 
are found in the following manner: The 
line a drawn from the fulcrum A perpen- 
dicular to the direction in which the force P 
acts is called the arm of this force ; and the 
| product obtained by multiplying this arm 

by the force P will be the moment of that 
‘force, So also the line ’ drawn from the 
| fulcrum A perpendicular to the direction in 
| which the force R acts is called the arm of 
| the force R, and the product of this arm into 
' the force R will be the moment of that force. 
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where, we are assured, they are found to 
meet every requirement. In one test extend- 
ing over two months, and made by Smith, 
Northam & Co. in their extensive works at 
Hartford, Conn., 50,000 
were weighed, 


bags of corn meal 
every bag of which was re 
weighed on a platform scale, the automatic 
scale being always found correct. At the 
Jewell Milling Co.’s, Brooklyn, N. Y.,a half 
bushel ‘‘ New Model” 
and night for one year on uncleaned wheat, 
delivering over two and one-half millions of 


scale ran steadily day 


loads of one-half bushel each without requir- 
ing any care, or suffering any loss of accu- 
racy. These truly remarkable results indicate 
that, in undertaking the solution of this prob- 
lem, the Pratt & Whituey Co. have been en- 
tirely successful, and have produced a ma- 
chine worthy of their excellent reputation. 

7—>e- 


Block Brakes. 


It is often desirable to use brakes for con- 
trolling the motion of weights which have 
to be lowered as incranes. There are several 
classes of brakes used for this purpose. In 
this article, which has written in 
response to a number of questions which 
we have received relating to this subject, 
we shall consider the simplest kind of brake 
only, such as is shown in the illustration. In 
our investigation we shall freely use symbols, 
but these symbolic expressions need not deter 
those who are not thoroughly familiar with 


been 





such expressions from following the subject, 
as we shall endeavor to make it as plain as 





P 
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Now these two moments evidently measure 
the energy of rotation of the two forces P 
and R about the fulcrum A; and for a con- 
dition of equilibrium the two moments must 
be equal. This condition is expressed by 
symbols as follows : 
Px<a=2 Eb. (1) 

In this expresion, P represents the number 
of pounds of the force applied at G; a its 
arm in inches; A the number of pounds of 
the force acting inthe line RC; and 2 its 
arm ininches. If we take a in feet, then d 
be taken in feet. To illustrate, 
let R be 750 pounds, 0, 15 inches, and a, 
60 inches, then according to formula (1), 
P « 60 = 750 x 15, hence, 

p — 0x 
60 
which is the force applied at G to hold in 
equilibrium the force of 750 pounds acting 
in the line R C. 

This same principle of the lever can be 
applied to the drums D and #. Suppose the 
drum # is 12 inches diameter, its radius 7’, 
will be 6 inches ; and neglecting the thick- 
ness of the rope from which the weight 
is suspended, then the arm on which the 
weight W acts will be the radius 7,, and the 
moment will be Wx 7,. If the weight is 
500 pounds, then its moment will be 500 x 6 
= 8,000 inch-pounds. 

In our illustration the weight W is sup- 
posed to be held in equilibrium by the fric- 
tional resistance between the block B and 
the drum D; let us designate the friction by 
F. If we assume tbat the pressure of the 


must also 


= 187.5 pounds, 


W 





block B against the drum D is uniformly 
distributed over the surfaces of contact, the 
direction in which the force R acts will pzss 
through the center (; and under these con- 
ditions it must be evident that the arm of 
the friction or force F' is the radius 7, of the 
drum D ; if this drum is 40 inches diameter, 
then the arm of the force F will b: 20 
inches, and the moment of this force will be 
FX r, = FX 20. Fora condition of equi- 
librium the moment of W must be equal to 
the moment F, or, in symbols, 
WO Pe i DTP (2) 
hence, using the same data as before, 
ra-Wxri _ 500 x 6 
Is 20 
The friction #’ bears a certain ratio to the 
pressure #, and this ratio depends on the 
material used for the block B and the drum 
D; it also depends on condition of the sur- 
faces in contact. Assume that, in the case 
before us, the friction is equal to} of the 
pressure R; then, if the friction is i50 
pounds, the pressure 2 must be equal to 
150 x 5 = 750 pounds. The pressure PR is 
generally found in another way, namely, by 
dividing the friction by a coefficient of fric- 
tion. If, for instance, the friction is equal to 
} of the pressure /?, then its coefficient will be 
.2; and if the friction is equal to 150 pounds, 
150 
2 


= 150 pounds. 


the pressure /? will be = 750 pounds, as 


before. This rule for finding the pressure 
R we can express in symbols; let m denote 
the coefficient of friction, and F the friction, 
then, = = R; from which we get, 
/ 
= CR. (3) 

Now, we have seen that a weight of 500 
pounds suspended as here shown requires a 
pressure 2 of 750 pounds to prevent it from 
moving, and we have also found that with a 
lever as here shown, we require at G a force 
of 187.5 pounds to produce a pressure R of 
750 pounds; hence, to prevent the weight W 
of 500 pounds from moving, we must apply 
at G a force of 187.5 pounds. 

Now, the whole of the foregoing operation 
can be combined into one rule, and the 
simplest and easiest way to do so is to use 
the symbols previously adopted. 

From formula (1) we get 


P=Rx?, (4) 
a 


According to formula (2) we have W x rs 
= FX rz, and according to formula (3) we 
have X= m X KR. If we now substitute in 
formula (2) for Fits value m x R, we get 


WXr,=mX RX Py. (5) 
From this last formula we obtain 
R= Wx (6) 
mXs 


If we now substitute in formula (4) for & 
its value as found in formula (6), we have 
P Wx *, x b 
X Ms a 
This last formula is the rule expressed in 
symbols for finding the force P to hold a 
given weight W suspended as shown in the 
illustration, the length of lever: and diam- 
eters of drums being also given. To show 
the correctness of this rule, let us find the 
force P from the data as previously stated. 
Here we only need to substitute in formula 
(7) for the symbols their numerical values, 
and then solve the problem as indicated by 
the signs. 


= (7) 


Wt 


500 6 15 ok 
P= x —. = 187.5 pounds as 
2X 20 60 
before. 
If we carry our investigations a little 


further, we shall find that the rule as given 
in formula (7) holds true only when the 
fulcrum A lies on the line in which the force 
F is acting, or, in other words, when the 
fulcrum A lies in the horizontal line drawn 
tangent to the top of the drum. If the ful- 
crum A is placed above the line F, as here 
shown, and the drums tend to revolve in the 
direction as indicated by arrow 1, then the 
force F' will act with a leverage c, and will 
tend to turn the lever in the same direction 
as that of the force P. Here then we have 
two forces F' and P tending to turn the lever 
in one direction, and one force R tending to 
turn the lever in an opposite direction. 
Now the measure of energy of rotation 
about the point A of the force F is its 
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moment, which is ? x ec. Hence we have 


Pxa+Fxce=RxX6. (8) 
From this we get 
Pxa=RXb—FxXe. (9) 


According to formula (3) we know that 
F =m X R; substituting this value for Fin 
formula (9), we get 

Pxa=Rxbd—RX™MXe. 
From this we get 


(10) 


Po hx exe (11) 
a 
But according to formula (6) 
a We ry, 
mXT?s % 


substituting this value for R in formula (11), 
we have 

P= Wwxr 
X Ne 
And this formula is the rule expressed in 
symbols for finding P when the fulcrum is 
placed at a given distance above the drum 
D. To show the application of this rule, 
let c be 5 inches, the other data remaining 
as before. Now, substituting the numerical 
values for the symbols in formula (12), we 
have 

p — 300x6, 15—.2x 5 _ 

S|, 60 


750 & 34 = 175 pounds. 


b—mxXe 
a 


x (12) 


mn 


If we suspend the weight W from the 
other side of the drum #, so as to produce 
rotation in a direction opposite to that as 
indicated by arrow 1, then the force will 
tend to lift the lever, and therefore the force 
P must be increased. Under these condi- 
tions it is easy to show that the formula (12) 
will become 
Wx ry x b +m xX c 
m Xs a 

Keeping the data as before, we have, 
under the last condition, 

500 x 6 15+ .2x 5 
2 x 20 60 = 
200 pounds. 


r= (13) 


P 





» 
a 


750 X 3§ 
From the foregoing it appears that, in 
order to reduce the force P, the friction F 
must tend to move the lever in the same 
direction as that in which the force P is 
acting. Ifthe fulcrum A is placed below 
the line F’, and the weight suspended as 
shuwn, the friction will tend to lift the lever; 
therefore for finding P under this condition 
we must use formula (13). If, on the other 
hand, the weight is suspended from the other 
side of the drum #, and the fulcrum A is 
placed below the line F, the friction will 
tend to pull the lever downwards, and 
therefore we must use formula (12) for com- 
puting P. 

The friction of the journal ( will also 
affect the required force P, but when this 
friction is small as compared with the fric- 
tion between the block and drum, as is gene- 
rally the case, it may be neglected. 
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A Boston press dispatch details the fol- 
lowing: A case involving $3,000,000 has 
been won by a New York firm in the United 
States Circuit Court in this city. Suit was 
brought by the Hat Sweat Manufacturing 
Company of New York against J. P. Gil- 
man’s Sons of Haverhill, Mass., to compel 
the defendants to pay certain royalties on 
patents controlled by the plaintiffs. It was 
atest case. The plaintiffs control patents on 
all kinds of sweat bands used in hats, and 
licenses to use those bands are held by 165 
manufacturers in this country. The defend- 
ants in this case refused to pay royalties on 
the ground of false representations made by 
the plaintiffs when the license was issued in 
July, 1886. 

A decree, signed by Judge Colt, rules 
that no false representations were made, and 
that the defendants must pay the full 
amount of royalties, interest, and costs, 
The amount paid annually to the New York 
firm by the 165 licensees aggregates $500,000, 
and asthe patents run six years longer, the 
sum total involved in the decree is $3,000,- 
000, without reckoning the interest. This 
sum comes out of the pockets of all the hat 
manufacturers of the country. The defend- 
ants have acknowledged judgment, and 
have paid the sum at issue in their case. 





Polishing Wheels. 
By F. H. TREAcy. 
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vision, 
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however, must be made for solid 
emery wheels being used. Fig. 3 may be 
made from the same patterns as the flanges 
in Fig. 2, and finished in the same manner, 
with the addition of a portion of the hub 


| being threaded, and a nut to fit the same. 


The plain flat-faced wheel shown in Figs. 
1 and 2 being the one most in use for ordi- 
nary work, will serve every purpose in 
giving a description of the way in which 
such wheels may be constructed so as to be 
adapted for use in the frame shown in a pre- 
ceding paper. The dimensions of the wheel 


With this arrangement one spindle answers 
for all wheels. Fig. 4 is specially adapted 
for solid wheels, and is made to the same di- 
mensions as the spindle shown ina former 
paper, except that on one end it is turned 
parallel one inch diameter to a shoulder 64” 
from the end, one flange being shrunk on, 





shown are: Sixteen inches diameter, 23’, the other loose. The threaded portion of 
the spindle may be made a length to 
__ . Fig. 2 suit the widest wheel used. 
aaa a 
SSnEe Double-arm Machine-molded 
Pulleys. 
By W. A. JONEs. 





The manufacture of pulleys has 
become such an important factor, 


me and competition in them so sharp, 
wa that all manner of devices have been 


tried to simplify their construction, 

and thus cheapen their production. 
To this end, the market has been 

flooded with wrought-iron and steel 








a 


face; flanges, 6 
of hub from inside of flange, 24’; outside 


‘diameter, 8” thick; length 


diameter, 1%’. The hole in flanged hub is 
bored taper, to fit the spindle described in 
first paper. The flanges and hub should be 
trued upall over. The four bolt holes are 
spaced off an equal distance from each other, 
also from the center. The holes in the loose 
flange are tapped to reccive the 3” flat-head 
bolts (see Fig. 2). The wooden portion of 
the wheel is made of white pine, and con- 
sists of five layers of 4’’ stuff, each layer or 
disk being made up of eight sectors neatly 
jointed, the whole being firmly glued to- 
gether, care being taken to break joints so 
that none of the dowels pass through any of 
the joints. When thoroughly dry, tit the 
flanges and dowels as shown in Fig. 2. The 
wheel may then be put on a taper mandrel, 
and the sides and face finished in a lathe, 
and two or three coats of shellac put on the 
sides. Select good oak-tanned leather of 
average thickness and pliability. Shave 
down each end for the lap joints of a sufti- 
cient number of pieces to encircle the wheel; 
on one end of each strip shave off the leather 
from the skin side, and from the hair side on 
the opposite end, so as to make each lap not 
less than 4” long. The pieces should be 
soaked in water until quite pliable, in order 
to admit of their being tightly stretched 
over the wheel as they are pegged and glued 
to it. The glue should only be applied to as 
much surface of the wheel as one piece of 
leather will cover ata time. After coating a 
portion of the wheel with glue, place the 
hair side of one of the pieces next the wheel, 
and fasten with wooden pegs. After the end 
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Fig. 4. 


Stee 























is secured, a good tension should be kept on | 
the leather while the piece is being fastened; | 
each row of three pegs may be 2” or 3’) 
apart. The first piece should not be entirely | 
fastened to the wheel until the next strip has 
its end secured, when the first strip may be | 
lapped over it neatly after being coated with 

glue, and finally secured with the pegs. The 

laps should be arranged as in Fig. 1, the 

arrow indicating the direction in which the | 
wheel should be run. 

I think it will be clearly understood from 
ihe foregoing that wheels of other diameters 
and various widths and forms of face may be 
made on the same general plan. Some pro- | 








rim pulleys, and with no end of 
wood pulleys, all of which lay 
claim to superiority, but the old style cast- 
iron pulley with its turned face still holds, 
and seems destined to hold its own, in spite 
of all its competition. 

In a foundry making a sufficient quantity 
of pulleys to warrant putting in a set of 
pulley-molding machines, the calls for double- 
arm pulleys are very frequent, and the ques 
tion has often come up whether or not they 
could be made on the machine, and, if so, at 
a profit. 

The following method has presented itself, 
and its practicability set forth for the benefit 
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of the craft. It involves the expense of a 
set of loose arms, such as are used in mold- 
ing a pulley where the arms are loose from 
the rim, and an anchoris used, and two 
cheap anchor rings made in open sand, and 
light enough so that they can be readily 
broken after the pulley is cast, and two iron 
cheeks to match the flasks used on ,the ma- 
chine. We will suppose the pulley wanted 
is 14 inches diameter, 14 inches face, and 7 
inches frem center to center of arms. Re- 
move the regular half arm pattern and raise 
the rim one-half the required face, of course 
allowing for shrinkage, and finish, put on 
one of the cheeks, and riddle on just enough 
sand in which to bed in the skeleton anchor 
referred to as close as possible to the top or 
face of the machiie, and have the lifting 
screws firmly screwed in, taking care that 
they will not come in contact with the bars 
of the cope, which is to be placed on the top 
of the cheek. The cheeks in a pulley of the 
dimensions given would be about 4 inches 
deep, and are rammed full on the outside of 
the rim and parting made, the inside is 
rammed up far enough so that the arms can 
be bedded in midway or 34 inches from the 
top of machine, and parting made as usual, 
the cope is put on, and rammed up, and the 
screws in the anchor are then taken out and 
rim pattern dropped clear from the ma- 
chine, the cope lifted off and the arms and 
hub drawn, and finished, the core set and 
cope returned; the draw screws are then 
replaced, and securely wedged to the cope, 
and cheek and cope clamped together and 
both lifted from the machine and carefully 
turned over on a pair of horses, so that the 
anchor screws can be taken out, after which 
they are set on the floor, and you have the 


first half of the mold. The other half is 
made in exactly the same manner, only that, 
as it is the cope, provision must be made for 
pouring, and that the anchor screws may be 
left in until the mold is poured. 

This, of course, leaves both the skeleton 
anchors between the pulley arms when cast, 
and they must be broken out, hence the 
necessity of making them light and cheap. 

If the pulleys are wanted in sufficient quan- 
tities to pay, the anchors may be made in 
what is known as the knock-down style, ¢. ¢., 
to go together with dovetailed joints, and 
after the pulley is cast may be knocked 
down and taken out through the arms in 
sections, and in this way may be used any 
number of times. 


It may seem that considerable rigging is 
required to accomplish the result, but under 
the most favorable circumstances a double- 
arm pulley requires considerable rigging. 
Pulleys made in this way may have the hubs 
meet in the center, making one continuous 
hub, or the hubs may be made independent 
of each other. 

With a rigging of this kind it is a very 
easy maiter to make the pulleys flanged, 
either on the inside or outside. 

When double-arm pulleys are wanted with 
faces narrower in proportion to the one de- 
scribed above, they may be made by leaving 
the regular machine arms on, and cheek and 
cope used same as above, and thus two-thirds 
of the pulley made in the first cope and 
cheek and the remaining third made as an 
ordinary cope on the machine. 

There are several styles of pulley-molding 
machines made by different manufacturers, 
but the one most familiar with the writer 
makes from 12 inches to 15 inches diameter 
in the same size flask, and with the one pair 
of cheeks described a variation of 3 inches 
or 4 inches in the face may be made, by 
making the parting slope up or down as re- 
quired. 

The pulley machine may be utilized in a 
great many ways aside from making pulleys, 
such as making rings, arms, spiders, hand 
wheels, balance wheels, round plates, flanges, 
etc, 


9 A 
A Historie Furnace. 


A press dispatch from Pheenixvil's, Pa., 
says ; 

A historic property known as the Warwick 
Farm, over near St. Peter’s, Chester County, 
was sold last week. The old Warwick fur- 
nace, which is one of the chief attractions of 
the farm, is conceded to have been the first 
in the United States to make iron, and was 
put in blast about the year 1736. At this 
furnace were cast most of the cannon used in 
the revolutionary war by the Continental 
Army. Although it has pot been in opera- 
tion for some years, mary of the principal 
buildings about the furnace are still standing 
and in a good state of preservation. 

In the meadows near by many pieces of 
artillery lie buried, having been secreted in 
that way by the managers of the furnace in 
order to prevent their falling into the hands 
of the British after the battle of Brandywine 
in 1777. At that time Gen. Washington re- 
treated with his troops northward through 
Chester County, thus leaving this important 
iron furnace exposed to the mercy of the 
enemy. In 1876 several of these cannon were 
dug up and sent to Philadelphia as exhibits 
in the Centennial Exposition. Others have 
been sent to Paoli, Valley Forge, and else- 
where as relics. The old bell cast at this 
furnace in 1777, and used in the belfry for 
many years, is now kept as a souvenir in In- 
dependence Hall, Philadelphia. 
ee 
Practice and Precept. 








Miss Gossip—I hear your club had a meet- 
ing last night. 

Miss Dorcas—Yes, indeed. We had a 
splendid dinner at Delmonico’s that cost $20 
a plate, after which our president read a help- 
ful paper on ‘‘ How to Live on $500 a year.” 
—Munsey's Weekly. 

. =: = 

When the natural gas craze first began in 
this country we sounded a note of warning to 
those who were inclined to so shape their 
business as to depend entirely upon the sup- 
ply continuing indefinitely. Just as we ap- 
prehended then, the supply is gradually 
growing less, and manufacturers must con- 


tinue to go back to coal. Common sense in- 





dicated that this must be so. 
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The Measurement of Power. 


By J. J. FLATHER. 


FIFTH PAPER. 


| 
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Another form of dynamometer, sometimes | 
called the differential dynamometer, was in- | 
troduced into this country by Mr. Samuel 
Maine, in 18386. 


Batchelder, of Saco, The 




















is the governing principle of the Prony brake 
where the lever is maintained in a horizontal 
position, the work being estimated as though 
the weight suspended at the end of the lever 


| rotated in a circle whose radius was equal to 


the length of arm Z. Though alike in prin- 
ciple, the methods by which these two dyna- 
mometers operated are radically different. 
The Batchelder instrument, improved and 


| the scale beam without effect ; but when a 
| belt is carried from the delivering pulley to 
| the machine to be tested, the resistance causes 

the intermediates to act with the effect of 

levers on the scale beam, and would put the 
| latter in revolution about its axis or fulcrum, 
‘if it were not restrained by the weights, 
| which are to be added, and adjusted until a 
| balance has been obtained. It will be readily 


modified, is now made by the Lawrence | seen that the real motion of the scale beam, 
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To Machine 








Fig. 11. 


principle of this machine is, that to hold a 
weight by the radius of a circle in a horizon 
tal position at a constant distance from its 
center, takes as much power to lift the same 
weight through the distance, which would 
be traversed by it in any given number of 
revolutions around said center or axis, and 
in the time required for such number of 
revolutions, We have already seen that this 


From Shajt 
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Machine Co., and known as the Web- 

ber balance dynamometer. 

The following description of this 
machine (see Fig. 7) is taken from a 
paper, by 8. S. and W. O. Webber, 
read before the Society of Mechanical 
Engineers. 

‘*On the receiving shaft are fixed a 
pair of fast and loose pulleys at one 
end, and a spur gear at the other. 
This spur gear drives a corresponding 
gear of the same size and number of 
teeth, which is fixed on the end of a 
sleeve or collar, having on its other 
end a bevel gear, which forms one 
side of what is known as a ‘box’ or 
‘compound’ gear. A corresponding 
gear on the opposite side of the ‘ box’ 
is fixed on the delivering shaft which 
passes through the sleeve above men- 
tioned, and also through the fulcrum 
of the scale beam. The two remain- 
ing sides of the box are composed of a pair 


of equal and similar gears, which revolve | 


freely around the scale beam on either side 
of the fulcrum. 


‘** One would really be sufficient for the pur- | 


pose, but a pair is used in order to preserve 
a balance. When motion is given to the 
shafts by means of a belt to the receiving 
pulley, the intermediate gears revolve about 





| were it free to meve, would only be one-half 
|that of the shafts, and the weights in actual 
use are therefore double their apparent value, 
or in other words the weight marked 1,000 
| pounds is in reality two pounds instead of 
| one.” 
| The circumference of the circle through 
| which the weight would travel, were it free 
to move, is ten feet, therefore we can readily 
| calculate the horse-power from the following : 


Hp, =P? _ PX2oRN, 
33,000 33,000 
since 2 ~ R = 10, we have 
i a 
H. P. 10 PN 


33,000 ” 
in which, as in our fermer notation, P = 
pounds weight, VV = revolutions per minute, 
and v = velocity in feet per minute. 

The weights are marked for V = 100. 

Another form is that known as the belt 
dynamometer, used by Dr. Hopkinson in his 
tests with the Siemens dynamo-electric ma- 
chines. 

The principle involved is the weighing of 
| the resulting stress from a deflected belt, and 
| by this means ascertaining the direct stress 
‘upon the belt itself. 

As previously intimated, the power exerted 
| by a belt is the difference of strain on the 
two sides of the belt, multiplied by the veloc- 
ity of a point on the belt. A belt connect- 
ing two shafts, when at rest, has the same 
tension in all its parts, but as soon as work is 
performed by the belt this uniform tension 
ceases, the driving shaft exerts a pull on the 
driven proportional to the resistance over- 
come, and as the adhesion of the belt is 
brought into play, one side—that on which 
the pull is exerted—is tightened while the 
other is correspondingly slackened. 

To obtain a measure of this difference in 
belt strain, the dynamometer shown in Fig. 
8 has been designed by Mr. Robert Briggs. 

In this arrangement it is evident that when 
at rest or running with no resistance the sys- 
tem will come into equilibrium with equal 
but opposite angles for both the lower 
and upper belt—provided the weight 
of the carrier pulleys, the frame sup- 
porting same, and the weight of the 
belt are balanced. It can be shown 
that the resultant of strain from the 
deflected belt varies as the cosine of the 
angle which the belt makes with the 
vertical, or W= 2 P cos «, Fig. 9; 





16” therefore, if we make the angle 75° 
31’ the cosine will equal 0.250, or 

| coe 1}4= 75° BL’. 

| Let cos « = .25; tension on tight side of 


belt — 7, ; tension on slack side of belt = 

T,; weight = W; force transmitted = P; 
‘then will 7, — 7’, = P. Now, since W= 2 

P cos «, and cos «a = 0.25, we have W=2P 

x 4, hence 

P=. Ww. 

If, therefore, a weight w be applied on the 
scale beam so that it exerts a force W, acting 
downwards, there will be transmitted by the 
belt a force P = 2 W, in order to maintain 
the system in its central position, and this 

| force is a measure of the driving power of 
the belt. 

Accepting these relations of angles and 
force, the following diagram, Fig. 10, will 
show the relative positions of the arrange- 
ment employed. An allowance of 5 inch 
| has been made for half the thickness ef belt 
| when the radii of the line of the belt on the 
|two pulleys become as shown 8.1 and 12.1 


for the 16 and 24-inch pulleys respectively. 


| Nore.—In a series of experiments on leather 
| belting made by Wm. Sellers & Co. in 1885, it was 
| shown that the sum of the belt tensions is not con- 
stant, but increases with theload. Thisis contrary 
|} to the generally accepted theory that the sum is 
| constant, but subsequent experiments have shown 
| that the total tension actually increases as the 
| difference increases, whether the belt be horizontal 
' or vertical. 


A modification of this dynamometer was 
designed by Prof. Elihu Thomson, in which 
the angle « was made equal to 60°. 

Another form in which the difference in 
tension of the slack and driving sides of the 
belt is exerted to vibrate a system of lever 
arms and scale beam is that proposed by Mr. 
W.P. Tatham; Fig. 11 shows the general 
arrangement of this apparatus. The belt 
from the shaft drives the dynamometer in the 
direction indicated by the arrows, a and a’ 
being respectively the tight and loose belts, 
or rather sides of the belt, driving the pul- 
leys # and £’ on vibrating frame B. These 
belts do not pass through the fulcrum (@, but 
their direction does. The vibrating frame B 
is balanced upon knife edges at C, and is 
provided with similar knife edges at H, 
which engage the links of the scale beam. 

The distance from C to H is equal to the 
effective diameter of the pulleys # and EZ’ 
upon the vibrating frame ; a pulley M keyed 
to lewer shaft communicates motion to the 
machine to be tested, the direction of belt 
being as shown. 

a eens 


Apprentices—Notes on Pumps. 
By W. H. Booru. 


Mr. Rogers’ Sketches of an Apprenticeship 
bring to mind a Jittle episode of an appren- 
tice which I Cannot resist giving to the read- 
ers of the AMERICAN MACHINIsT before going 
on to speak of something more serious. 

In the shops of a certain English railway 
there are three classes of apprentices. I will 
describe these, beginning at those who proba- 
bly learn the most during their apprentice- 
ship, and this, too, with the least facilities 
for acquiring knowledge. 

Class 1 consists of those who pay no pre- 
mium, but go into the works as ordinary 
trade apprentices, either because they wish 
to do so or because, having lived all their 
life in a town where the railroad shop is the 
town, and swallows up all other interests, 
there is no other pursuit open to their range 
of vision. 

Class 2 consists of premium apprentices 
who pay for the privilege of making them- 
selves as greasy as they please, and of being 
passed through several shops, and acquiring 
considerable information if they choose to do 
So, 

The third class is small and select, and 
consists of seven young gentlemen, who, for 
an annual payment of about $500 a year to 
the chief mechanical engineer of the line, are 
accorded the privilege of doing as they like, 
and going to any part or room of the works 
to which their fancy may take them. They 
are said to become proficient in practical 
joking, and not to be above dropping a fog 
signal down a stove pipe of a brake car if 
any one is making themselves too comforta- 
ble inside. 

To prevent disappointment the apprentices 
of Class 2 are allowed month on 
trial before planking down the cash. 

One such probationer on first arrival was 


to come a 


taken as usual into a certain shop where all 
of his class were first started to earn divi- 
dends for the company as compensation for 
having paid a premium. His get-up was 
unique, for he was attired in top boots—or 
simply boots I suppose I should say, to be un- 
derstood on your side. 
fact. On 
wester hat, with back flap like any ancient 
mariner, 


They were riding 
boots, as a his head was a sou- 
Needless to say, his appearance at 
once created a sensation; every worker in the 
shop vigorously belabored the most sonorous 
piece of metal at hand, and quite a tin kettle 
concert was commenced. 

The shop foreman—a small, precise-speak- 
ing man—took the embryo engineer to a tap- 
fluting with all its  oil-swilling 
tackle in order, and before it stood the nevi- 
tiate, hands in pocket. 

‘*What is this damned thing, 
he demanded. 

The little foreman explained: ‘* You will 
please work at this machine until you can do 
the work properly, and | will then move you 
on to another machine.” 

The reply came, ‘* I'll be shot if I do—the 


machine, 


anyway?” 





filthy machine isn’t fit for a navvy to touch.” 
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With that he turned on his heel and 
marched out, his souwester flapping on his 
back, and was seen no more, mechanical en- 
gineering not commending itself to him. 

Some readers of the AMERICAN MACHINIST 
will not fail to recall this scene. 


In an artesian well it is often claimed that 
the pump can be attached directly upon the 
bore pipe without the use of a separate suc- 
tion pipe dipping into and surrounded by the 
water in the bore pipe. 

Suppose, for example, the pump stands di- 
rectly upon the top of the well tube, and 
that the water stands in the tube when at 
rest within twelve feet of the top of the tube, 
When set to work with a suction pipe, as in 
Fig. 1, the water sinks a further four feet, at 
which the well flows at such a rate as keeps 
the pump supplied. 

Now the total lift or suction being now 16 
feet, it may be argued that, as the pump will 
lift 24 feet if in reasonable order, it might 
just as well be coupled upon the bore pipe 
direct, without an inner suction pipe. Thus, 
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Fig. 1. Fig. 2. 


Fig. 2 would represent the case of direct at- 
tachment. It is even argued at times that 
thereby the yield will be much increased. 
This contention I am not prepared to deny, 
for it is probably a fact in certain cases, but 
it is by no means universally true. 

If a pump connected as in Fig. 2 were 
pumping out of a very free and copious sup- 
ply, as from a rocky stratum full of fissures, 
then the bore pipe itself partakes of the char- 
acter of the inner suction of Fig. 1, and the 
yield may be as much or more than if a 
smaller inner suction pipe were used. 

In the case, however, of a well bored into 
a weak supply, I have found a better yield 
to be obtained when a separate suction has 
been employed. 
explain this. Assume a single-acting pump. 
When it is on its suction stroke it must draw 
from the bore pipe a barrel of water at each 
draw stroke. If arranged as in Fig. 1 it can 
do this easily; for, should the well not be 
yielding at the rate of draught, then the water 
level in the bore pipe will fall somewhat 
during the suction stroke of the pump, and 
will rise again during the down stroke. The 
well is kept in a constant state of flow, and 
keeps the pump fully supplied at each stroke; 
for, though not flowing at the rate of draught 
of the pump, this latter is not drawing more 
than half its time, during the other half of 
which the well is making up the deficiency. 

Now if attached, asin Fig. 2, without a 
suction pipe, the flow of the well being ata 
less rate than the draught capacity of the 
pump, the pump barrel would only fill par 
tially during its stroke, and it is obvious that, 
the well pipe being full of water to its very 
top, there can be no further flow of water up 
the bore during the half time of the pump 
when the down stroke is being made, for 
there is nowhere for the flow to store itself. 
Further, there is the possibility that the bore 
pipe may be drawing air unknown and im- 
perceptibly, whilst with separate suction this 
is easier found out, and cannot occur below 


There are good reasons to 


water line, as it can with the bore pipe used 
as suction. 

In arecent test of a pump connected first 
as in Fig. 2, and afterwards as in Fig. 1, 
there were readily obtained 14 gallons of 
water with the latter arrangement as against 
only 11 gallons as before, no other changes 
being made than the change of suction. 

Of course the foregoing remarks are more 
especially applicable to single pumps. 





Double-acting pumps or double and treble- 
barreled pumps in which the draught is 
more nearly constant and continuous, do not 
check the flow of water up the bore pipe in 
the way single pumps do, and may be di- 
rectly connected with less loss than a single 
pump. 

If, for any reason, a separate suction could 
not be placed down a bore pipe—I can imag- 
ine situations where one might be inadmissi- 
ble or inconvenient—then a vacuum chamber 
might be arranged, the action of which, like 
its parallel, the air vessel, would be to keep 
up a draw on the flow of a well during the 
down stroke of the pump, and give out the 
supply thus stored during the draught stroke. 
Such a vacuum chamber may be arranged as 
in Fig. 3. In this arrangement there is a 
very short inner tube which creates an an- 
nular chamber a a. The ** 
chamber is commensurate with the depth 
which the This 
vacuum chamber affords a reservoir, the sur- 


vacuum ” in this 


from water is diawn. 
face of which can fall when the pump draws 
more water than flows up the bore pipe. 
The *‘ vacuum” in aa keeps up a draught 
on the water when the draught of the pump 
ceases, and this may, as compared with an 
extreme case of Fig. 2, nearly double the 
yield of a well. It allows the well to flow 
continuously, in fact, which is impossible 
with Fig. 2. Hence the benefit to be derived 
by Fig. 1 arrangement. 

Fig. 3 should really afford the best results 
in practice. Fig. 1 becomes Fig. 3 if the 
bore pipe is sealed tight at the top, the suc- 
tion passing through a top flange, and secured 
by an air-tight joint. 

1 would invariably advocate double or 
treble barrel pumps if I wished to secure the 
largest possible yield of water from a slug- 
gish bore hole in order to prevent the inter 
mittent flow of water which 
more or less with a single pump, even when 
arranged as in Fig. 1. 

If a well, connected as in Fig. 2, is found 
to yield as much water as the pump is nomi- 
nally able to supply when figured out on its 
capacity, then it may be taken that the well 
is capable of yielding very considerably more 
than is being asked of it if it is only put into 
a position of being able to flow continuously, 
as in Fig. 1 or Fig. 3. 

A recent experience of which I wrote, of a 
suction pump without a proper suction 
bucket, strongly confirms the necessity of 
not entrusting pump work to any one not ac- 
customed to pumps. Where for months the 
pump had given a miserable yield of only 
three units, it is now yielding over eight 


must occur 


units; but, correspondingly, where five units 
was stated as being a supply which would be 
thankfully received, the demand, when over 
five was given, rose to 10, and, later, ‘‘ if you 
could give us twelve we could do with it,” is 
now the expressed wish. The same pump 
which gave three units, and would not draw 
fifteen feet, now gives over eight, and draws 
twenty-one feet at that. 

To get the twelve units wanted means, of 
course, placing the pump lower down, as it 
should originally have been placed. 

A little more knowledge and care would 
have saved all the trouble and dissatisfaction, 
and hundreds of dollars, 

—— me 
Reform in Boring Tools. 





By A MECHANIC. 





Some years ago, while working ina jobbing 
shop, a shopmate had occasion to get up a 
boring tool in a hurry. I met him when 
coming from the blacksmith shop, and he 
showed a tool like Fig. 3. He said, ‘1 
didn’t have time to get one drawn out, but 
as the hole I am going to bore is quite large, 
I guess this willdo. I guess the blacksmith 
did not understand me very well, for he 
made this upside down.” 

That ‘‘ upside down” tool did do his job 
all right, and also a great many other fellows’ 
jobs, who were lucky enough to find it not 
in use. 

In Fig. 1 we see the style of boring tool 
most in use. 
hole we have to use a tool that will go in that 


Of course when boring asmall 


hole, but there is no excuse for making all 





boring tools like Fig. 1; Fig. 8 will bore 
quite a small hole when made of the same 
size steel as the usual turning tools. Of 
course, if we have the point of tool about 
flush with the top of body, asin Fig. 1, and 
made in the usual way (the idea the shop- 
mate must have had when he spoke about 
‘“ upside down’’), we could not then use it as 
I show in Fig. 3. Theoretically I suppose 
it would not make any difference whether 
the point of tool is the same height as the 
center or not, provided that the line A (in 
Fig. 3) is kept radial, and the angle B is kept 
the same, but practically I believe most lathes 
work best when the tool isas shown in Fig. 3. 

Most shops do not have a great variety of 
boring tools, and so when the kind like Fig. 
1 are used, a great many times a job that 
will admit of a short tool has to be done 
with one a great deal too long and _ slender. 

In Fig. 8 the tool can be either long or 
short at will, by just pushing it through the 
tool-post. I believe that tools like Fig. 3 and 
Fig. 4 will cover the whole ground. Fig. 3 
is as stiff, probably, as the lathe will carry, 
and is just as stiff as Fig. 1 would be if the 
rounded part had twice the stock in it that 
the part that goes in the tool-post has. No 
part of the tool need be stronger than its 
weakest place, and as we cannot exceed a 
certain size steel (provided we use the tool- 
post), then Fig. 3 is as stiff as we can use. 

For small holes Fig. 4 is the best rig I 
have ever used. We can use different sizes 
of steel for tools, and cover all sizes that 
Fig. 3 will net. 





As Fine as Silk. 

‘‘As fine as silk’ is a common phrase to 
typify extreme fineness or delicacy of texture. 
But if you want a simile that will discount 
that one, say, ‘‘ As fine as a spider’s’ web.”’ 
There is nothing of textile kind so fine as 
that. The strand spun by a spider is as 
much smaller than a thread of silk as the 
latter is smaller than a telegraph pole. This 
seems like exaggeration when you casually 
look at the spider’s workmanship and then 
at the silkworm. 
gle strand in the 


But you never saw a sin- 
spider's thread. The 
strands are so fine that you couldn't see them 
with the naked eye. What you really see 
when you look at the spider's delicate thread 
is acable composed of thousands of strands, 
and the way the little animal makes this 
cable is one of nature’s greatest wonders. 

If you look closely at a spider during its 
business hours you will see that its thread 
comes from a circular spot near the extremi 
ty. In this spot are from four to six knobs, 
the number depending upon the kind of 
spider. If you happen to have a particularly 
geod pair of eyes you can distinguish these 
knobs. Each of the knobs is full of minute 
holes, so small that a good microscope is 
necessary in order to see them. Through 
these holes the delicate strands are spun. 
About an eighth of an inch from the holes 
the strands are joined together, and the re 
sult is the spider’s thread, with which all of 
us are so familiar. 

And the little spinner attends to business 

as Closely and as carefully 

] as does the weaver of the 
finest silk fabric. It has 
on each foot three claws, 
4 one of which is a sort of 
thumb, while the others 





Vig. 1. 








) 
) are toothed like a comb. 
These claws are constantly 
used to help to keep the 
strands from tangling 
before they are joined in 
the thread. The material 
from which the thread is 
made is secreted in the 
body. It is a 
glutinous substance, and 


animal's 











lig. 3 


the strands dry while they 
are passing from the little 
apertures to the point 
where they are joined to- 
gether. One authority on 





this subject, Reaumur, 
calculated that it would 





lig. 4. 


I wish to say a few words about the shape 
of the point of boring tools. Fig. 5 is the 
form used when a man finds it necessary to 
get his lathe to bore a taper of about to 
the foot, when trying to bore a straight hole. 
That round point is a great help to make the 
tool crowd away from its work. 

I find that a point shaped like Fig. 6 
works well. I just take the sharp corner off 
the point. 

Sometimes when boring along hole in cast- 
iron where there is scale, a tool with quite a 
radical hook ahead will hook under the 
scale and keep to its work, where one with a 
round point would spring and crowd away. 
I like to have quite a good top rake on a 
boring tool, especially when boring wrought 
iron. In some lathes we could not get a tool 
like Fig. 3 high enough. 

When there is no adjustment that will 
allow of this height being reached, and the 
slot in tool-post is not high enough to allew 
the tool to be blocked up, it is a fault of the 
lathe, and ought to be remedied. 

I have found many lathes where the cross- 
screw was so short that the tool-block could 
not be moved to the center without running 
off the screw. With such lathes it is neces 
sary to have an offset in a boring tool, which 
isa nuisance, It seems to me that any one 
whe is competent to build lathes ought to 
make such screws long enough. 

a ee 

There is a growing intention on the part 
of railway trainmen to demand shorter 
hours. 
is interested. 


This is a move in which the public 
It ought to succeed. 


take 1,000 spider strands 
to occupy a space equal to 
the point of a needle, while auother, Leuwen 
weck, estimated that it would take 4,000,000 
of them to make a thread as large as a hair. 

But while the spider's work is the more 
delicate, that of the silkworm is the more 
useful. Nearly half of all the people in the 
world live in China and India, and all of 
them, except the very 
goods as commonly as we wear cotton. As 
it takes the labor of nearly a thousand silk- 


poorest, wear silky 


worms to make one pound of silk, you can 
see What an enormous industry results from 
Unlike the spider, 
whose spinning works are at the lower ex 
tremity, the silkworm’s factory is near its 
mouth, 


this tiny thread spinning. 


The crude material is seeming]y 
much alike in the two classes of spinners—a 
gummy or glutinous pulp. The spinning 
appurtenances, however, are cutirely differ- 
ent, the silkworm making only two strands 
for its thread, while the spider makes thous 
Pittsburgh Dispatch 
- 


ands. 

In the instance of a recent railroad dis 
aster, by which several persons were severely 
injured, it was recommended by. a coroncr’s 
jury that the railroad company be “‘ severely 
Seems to us we have heard of 
No doubt the soul 
of the great corporation—if it had 
Seriously, such 


censured,”’ 
similar verdicts before. 
one— 
would be rent with sorrow. 
recommendations by a coroner’s jury savor 
They do 
such 


of nothing so much as silliness. 
harm rather than good. Let 
occasionally recommend indictments for man 


juries 


slaughter, and let their advice be acted upon, 
and something tangible will be accomplished 
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PRACTICAL MEN. 


LETTERS FROM 








How He Bored the Cylinder Head. 
Editor American Machinist : 

Brought up on a farm, and trudging to 
the ‘‘ city,” selling eggs at four cents a dozen, 
and dressed geese at ten cents each, seemed 
a slow way to make a living; and getting 
glimpses into an open machine shop door in 
the suburbs set me thinking. The more I 
thought, the more uneasy I became to know 
the mysteries of the shop—especially after I 
had picked up at the door some curious curled 
up shavings of tron. I had never seen a 
lathe, and when told that that was the name 
of the machine that made the shavings, I 
was determined to know all about it. 

Dressed in my best homespun, I sought 
the proprietor, who cooled my arcor by say- 
ing, ‘‘No! We don't want a boy. There 
is no profit in boys. They break more than 
their necks are worth.” Going home with a 
heavy heart, I met a friend who told me that 
I could get into this same shop if I could 
get a recommend from a man who owns 
a large mill in the vicinity. 

I saw the mill owner, got a note, and 
appeared at the shop next day. The propri 
etor met me at the door, read the note, looked 
cross, asked me if I were not the boy whom 
he told the day before he had no place for, 
and ended by saying I could try it, but ex- 
pressed a significant doubt as to my liking 
it, and ended by turning me over to the fore- 
man—which position then meant more than it 
does now—with the ominous remark, ‘‘ Put 
him in the blacksmith shop.” This was not 
what I expected, and was evidently meant to 
discourage and drive me off ; but the bright 
wheels of the various tools in the machine 
shop, of which I got encouraging glimpses, 
made me forget blistered hands and burnt 
clothes, and I held bravely on through six 
months sledge swinging. 

I got various opportunities to forge small 
jobs, and, before the close of my blacksmith 
probation, was promoted to a fire as tool 
dresser. 

Right here let me say that the blacksmith’s 
shop is the best place to begin the machinist’s 
trade in, and the young man who dodges 
that will leave out something which he will 
want a thousand times before he gets through. 

The success of the note gave me my first 
lesson in diplomacy, and I mentally argued 
that if 1 was taken in to please the mill 
owner, I might make myself so useful that 
I would be kept for other and better reasons. 

That is just what happened ; and I would 
say to apprentices—and even some journey- 
men—that that is just what will happen—7f 
you work for tt. 

Promoted to the machine shop and a lathe 
—not one of the best, but a lathe—wooden 
‘*shears” V top, rack and rod feed—I was 
given as a first job a cylinder head to bore 
the stuffer and fit the gland. There was no 
drawing, nothing but the castings, and the 
foreman’s order to ‘‘divide the difference 
and bore out as much as you take off.” 

I had a fair common school education, had 
been through decimal fractions, and with a 
piece of chalk figured out the size, but found 
it raninto along string of decimals which 
my rule said nothing about, so I compro- 
mised on 3} inches as being nearly right. I 
chucked the head—fairly covering it with 
chalk marks put on and wiped off many 
times before I got it true. I got on fairly 
well with the boring, until the tool struck 
a ridge at the bottom of the stuffer, and 
threw the job out of the lathe. Amid the 
taunts and jeers of apprentices, and grins 
of the ‘‘ jours”—one of whom kindly told 
me the job lay ‘‘on the floor under the 
lathe”—I chucked it again, dressed the 
broken tool, and by taking short cuts ‘‘ by 
hand,” worked the ridge out, and—the lathe 
having a swivel head—tinished the stuffer— 
a good straight hole 3} inches clear through. 
I took the job out, and set it up in the vise 
where it would be handy to caliper—as I 
said—but mainly so all could admire the 
smooth, straight hole I had made on the first 
trial. Men and boys gathered around the 
job, looking through the hole, and just 
shouting. The noise attracted the foreman, 





who looked through the hole, and shouted 
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like the rest, only he added a big swear 
word at the end of his shout. 

All this time I was standing back with my 
arms folded, modestly taking all this applause 
as my justdue. The foreman sobered down, 
told me that one was finished, and to chuck 
another, and he would tell me something 
when I got ready to bore. 

When ready, I called him, and he said, 
‘‘Do you see that collar in the bottom ?” 
‘* Yes,” I said, ‘‘there was a big ridge like 
that in the other one, and I had a job to bore 
it out.” 

He then did what he should have done in 
the first place—explained the use of the 
ridge. This gave me a valuable lesson in 
handling apprentices, the moral of which is, 
‘*Do not expect an apprentice to know any- 
thing until he has been told at least once, 
and do not be too sure of it then.” 


BenJ. F. WItson. 


Improving a Wire Gauge. 
Editor American Machinist : 

From time to time I have read with pleas- 
ure, in the AMERICAN MACHINIST, descrip- 
tions of ingenious and useful tools, but I 
never have seen any reference to the ordinary 
wire gauge with any staruling imprevements 
attached to it. I beg, therefore, to send a 
suggestion to brother mechanics who have 
frequent use for the wire gauge. 

Some years ago I had constant use for a 
Brown & Sharpe standard gauge in the pur- 
chasing and assorting plate metal, but was 
obliged to work such plates in thousandths, 
thus necessitating the use of a micrometer 
gauge for the readings, so, after satisfying 
myself that my slit gauge was perfectly 
accurate, I etched the size of each number 
on its face, and was enabled to discard the 
micrometer altogether. To stamp or engrave 
such figures upon a finished gauge will not 
do, because it will spring the gauge, but it 
is a simple matter to scratch through a thin 
film of wax, or etching varnish, with a fine 
tool or pin. 

This sketch shows exactly the gauge that 
has given me immense satisfaction for many 
years, O. C. WooLson. 

Newark, N. J. 


[We do not reproduce the sketch spoken 
of by Mr. Woolson, because we think none 
will fail to understand the matter from his 
description. We may say, however, that the 
gauge is that known as the American stand- 
ard wire gauge, a cut of which appears on 
page 187 of the small catalogue of Darling, 
Brown & Sharpe, the sizes of the different 
numbers of the gauge for No. 5 to 36 being 
given in decia als in the second column of 
the table, page 198.—Eb. ] 


Critical Notes—Engine Wreck—Unlim. 
ited Job Work, 
Editor American Machinist : 

Mr. Bullock, describing the Corliss engine 
wreck and suggesting the possible cause of it, 
does not mention in what manner the gover- 
nor was driven—whether by belt ora positive 
motion by gearing. 

Most of the Corliss engines have governors 
driven by a belt, and when such is the case I 
think if the governor belt is broken or thrown 
off the pulley the engine will run off, because 
the valves will remain open full stroke, the 
releasing gear being rendered inoperative. It 
is difficult to imagine anything else that 
could happen to the valve gear which would 
produce such destructive results. I may be 
in error in regard to this, but I merely offer it 
as a possible explanation of what happened to 
the valve gear. 

I am always interested in anything that is 
accomplished under difficulties by the exer- 
cise of ready ability, and Mr. Rogers’ descrip- 
tion of the manner in which his foreman 
made a shop of unlimited capacity from one 
of limited size calls to mind some of Chor- 
dal’s stories of what has been done in the 
backwoods by the untutored and _ original 
western mechanic. 

It seems that about all that needed to 
make a large pulley is a shaft, a couple of 
gear wheels, and enough real estate to swing 
it on. 

In the early mining days of Leadville, 
Col., an Ohio machinist was sent there to 
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erect some machinery, and while there the 
mine owners found it desirable to have a 
large pulley bored to a larger diameter, so it 
would fit another shaft, but, to their dismay, 
it was found to be some hundreds of miles to 
the nearest shop having a lathe large enough 
to bore it. 

At this juncture the machinist offered to 
bore it out, if they would furnish him what 
help he wanted, for the sum of fifty dollars. 
They accepted, and he went to work. He 
procured a piece of old turned shafting, to 
serve as a boring bar, and mortised it to hold 
a tool. The pulley was placed ia a horizon- 
tal position on some blocks, with the axis 
vertical. A plank was placed on each side of 
therim, passing directly across the hub, and 
secured to the rim by bolts through the 
planks inside the rim. Just opposite the bore, 
holes were cut through the planks a little 
larger than the boring bar. The bar was 
placed in position and trued up by the wheel 
rim and held there until babbitt was poured 
in the holes in the planks to form bearings for 
the bar. A thread was cut on a bolt a little 
longer than the pulley hub to serve as a feed 
screw. Two pieces of scantling were notched 
and bolted together to form a clamp nut for 
the feed screw, and this was placed under 
the pulley hub on the ground, over a hole 
that was dug to allow the screw to pass down 
through. The head of the screw rested against 
the lower end of the bar, and enough fric 
tion was applied by the clamp nut to keep 
the bar from turning it. To the upper end 
of the bara lever was clamped of sufficient 
length to reach beyond the rim of the wheel, 
and to this the motive power was applied, the 
same being a couple of Mexicans who 
tramped around in radial horse-power style 
to the music of master mechanic’s whistle, 
who, after setting the cutting tool, went under 
the pulley with a monkey wrench and at- 
tended tothe feed works. It is needless to 
say that he did a good job. 

Another creditable job he did was on an 
engine fly wheel, one segment of it having 
been broken while in transit, Another seg- 
ment was made at the nearest foundry, and 
when placed in position it was found to be 
too thick in the rim, making it larger in di- 
ameter. After fitting it in place in the wheel 
on the engine shaft, he rigged up block and 
tackle to partially rotate the wheel back and 
forth the length of the segment; and with a 
piece of shaft as a guide for the tool-holder, 
and a couple of set-screws to feed with, he 
turned off the segment to match the rest of 
the wheel. BELL CRANK. 


Points About Grinding Operations, 
Rditor American Machinist : 

The solid emery wheel is believed to be 
indigenous to this country, and is more ex- 
tensively used here, and for a greater variety 
of work, than anywhere else. But there is 
one adaptation of it in use in England which 
I have not seen used or published in this 
country, a machine for grinding accurate 
cylindrical internal surfaces. The machine 
comprises three motions, viz., a rotary mo- 
tion in the usual way, a gyrating motion 
whereby the revolving wheel is made to 
travel around the center line of the cylinder 
being ground, and by which means the 
cutting point of the wheel is made to travel 
over the whole internal surface, and an end- 
wise feed motion. This machine is capable 
of doing the most accurate work, and may 
be adapted to almost every kind of work; 
I believe it is patented in that country, but 
it is none the less worthy of being adopted 
here. 

It has heretofore been a difficult job to 
grind the joint face of an overhanging steam 
engine cylinder to its bearing on the bed- 
plate, but through that necessity which is the 
mother of invention I have discovered a con- 
venient way of doing it. A ring of the same 
diameter as the cylinder, having a cross in it 
with a hole in the center, is fitted to the bed- 
plate in lieu of the cylinder. This ring is 
held to its place by a rope through the cen- 
ter hole, and made fast at the other end of 
the bed-plate, giving an elastic pressure to 
the ring which is free to revolve, oil and 
emery being applied in the usual way. 

The cylinder face is ground by its opposite 








head, and, both faces being true, the joint is 
tight just the same as if ground together. 

Among the numerous grindstone items in 
the AMERICAN Macurinist, I have not seen 
the old plan of running two griodstones 
together, in contact, at different speeds, or 
in different directions, whereby they keep 
each other true. But whatever way the 
grindstone is used—if intelligently used—its 
popularity is likely to hold good. When 
such shops as Brown & Sharpe’s coninue to 
use grindstones, other sheps may follow 
suit. In our little shop we have used an 
emery wheel tool grinder—one of the best— 
with tolerable satisfaction. Last week, the 
wheel being worn out, I substituted a grind- 
stone, and it makes the boys laugh when 
they have tools to grind. It wears away 
faster, certainly, but it only cost a couple of 
dollars, while the emery (or corundum) 
wheel cost twenty, and it cuts with a vim, 
reminding us of the old times. It seems as 
if the old-fashioned way is the best, after all, 
and if grindstones were always as well 
mounted as emery wheels in the same kind 
of machines, and powerfully driven by wide 
belts, large pulleys, countershaft with tight 
and loose pulleys, and shifter with proper 
changes of speed, and kept true, the emery 
wheel would drop out of sight. Their 
worst feature is their consummate cirtiness; 
but a good machine, plenty of water and 
frequent cleaning will take care of that. 

An examination of the tool board of an 
average lathe man, when left to his own 
sweet will in the choice of tools, develops a 
condition of things that is anything but 
encouraging. The queer lot of things he 
works with and calls tools indicates a de- 
plorable lack of intelligence. Like the con- 
tents of a small boy’s pocket, there is about 
everything there that is useless. But the 
phenomenon of good work being done with 
these implements is even more marvelous 
than the tools themselves. It is hardly fair 
to judge a workman always by his tools; 
some good workmen use very bad tools, and 
some others use tools that nobody but them- 
selves would tolerate, and still others get 
ahead of their class by using good tools 
and brains together. C. W. CRAWFORD. 

Brazil, Ind. 

—— e@ipe  -— 


Sketches of an Apprenticeship. 





By W.S. RoGers. 


Johnnie had been on the small planer for 
nearly five months, and was able to get his 
work through with a rapidity equal to many 
of the older enes in the shop. So one day he 
quietly explained to the Old Man that he felt 
entitled toa change, and would like to get 
on alathe. The Old Man took his complaints 
in good nature, telling him that in good time 
he should be promoted, and not to get over- 
anxious, nor try to get on too fast, as too 
much go ahead would spoil a boy as well as 
toe much holding back. In fact, it is a little 
worse, he thought, as it tended to make him 
conceited, and a conceited boy generally 
grows into a silly, bragging, big-headed 
man. 

As Johnnie told the other cubs at the noon 
hour, they laughed, and many were the jibes 
and jokes at his expense for getting too 
fresh with the Old Man. But a few days 
later, when the foreman told him to clean up 
the eighteen inch lathe over in the corner, 
the boys gave him credit for doing things 
about right, for when a cub got orders in 
that shop to clean up a machine, it had only 
one meaning, and that was ‘‘step up,” and 
inside of two hours every boy in the shop 
had spoken to the Old Man for a promotion 
except one; that was Dick. He had been on 
a lathe for about three months, and I’ll not 
soon forget how wise he looked when he told 
us te wait and see how he approached the 
boss. We waited and watched. Next day 
he buttonholed the Old Man in this wise: 
‘*Mr. Smith, I’ve been on this lathe for three 
months; I can turn out as much work and 
as good work as any jour in the shop, and I 
don’t think it is right or fair that I should 
receive only three and one-half dollars a 
week, while the jour gets two and a half 
dollars a day. Now I want jours’ wages, 
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or I'll go some place else where I can get it.” | 

The Old Man listened patiently to his story, 
and after he had ended, he asked: ‘‘ Do you 
really mean what you have said? Have you 
thought over carefully what it means?” 

‘Yes, I’ve thought over it a good deal, 
and I’m right,” replied Dick. 

‘* All right,” answered the Old Man, ‘‘ you 
had better try somewhere else,” and he 
walked away looking kind of sorrowful. 
That night Dick bid us good-by, saying he 
was ‘‘no three and ahalf cub,” while we 
admired his ‘‘ courage.” 

Time has since shown me that we cubs did 


vanish at the gorge, as shown by the single 
full tooth of Fig. 160, in order to pass, while 
the Beale gear is cylindrical in form asa 
whole, and passes the full tooth at the gorge, 
witch action over its whole sarface. The 
difference is practically very great. 

When in action a pair of uncorrected Beale 
gears must be placed as shown by Figs. 161 
to 163, with one end of each at the gorge, and 
they will not run together if placed at ran- 
dom. If either gear extends beyond the 


Fig. 162. | 





not understand. Dick did get another job, 


and he is to-day a $1.75 a day lathe hand, | 


nothing more, and he never can be, while | 
Johnnie is a mechanic, and is sought after on | 
all sides because he learned to be a master 
workman. 

I can understand now why the Old Man 
looked sorrowful when Dick solved his own 


future. 





pe 


Odontics, or the Theory and Practice of | 


the Teeth of Gears. 


By Geo. B. GRANT. 


NINETEENTH PAPER —CONCLUSION. 
176.—HERRMANN’S LAW. 


Herrmann gives a law, and claims it to be 
universal, to the effect that the skew bevel 
tooth must be swept up by a straight line 
generatrix that is always parallel to the direc- 
trix. He mentions the Olivier tooth, and 
claims that it cannot be correct, evidently not 
understanding that Olivier’s theory clearly 
includes the form he himself proposes. His 
form of tooth, claimed to be the only possi- 
ble form, is really only the best form of the 
Olivier tooth. 

We will not undertake to state wherein 
Herrmann’s Jaw is incorrect, but that it is 
wrong is clearly shown by the most con- 
vincing of all proofs, the reduction to prac- 
tice. Beale, for the Brown & Sharpe Mfg. 
Co., has made working Olivier gears on a 
large scale, which are directly contrary to 
Herrmann’s law, but which work perfectly, 
and demonstrate the truth of Olivier’s theory 
ina way that admits of no question. 

Indeed, the closest possible scrutiny of 
Olivier’s theory, without the aid of Beale’s 
experimental work, fails to detect a flaw in 
it. Herrmann’s condemnation of it is not 
based on direct consideration, but simply on 
the fact that it does not agree with his own 
law. 

177.—BEALE’S SKEW BEVEL GEARS. 

Beale’s gears are the same as Olivier’s gears 

in general theory, but the improvement in 
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oe : Beale Skew Bevel Gears. 
aa Right Hand Spiral at 45° 
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| i Left Hand Spiraljat 45° 
| gorge line there is an interference between 
| the involute spiraloids which is the same in 
kind as that between the involute curves of 
| common spur gear teeth. 
| Each gear can drive in but one direction, 
| depending upon the position of the gear and 
the direction of the spiral, and if turned 
| backwards the action is intermittent and prac- 
| tically useless. The gears must be placed as 
‘in Fig. 162 for right-hand spirals, and as in 
Fig. 163 for left-hand spirals, and the direc- 
| tion of the rotation is shown by the arrow D, 
| when the gear bearing the arrow is the driver. 
But, if the direction is to be reversed, the 
| gears can be arranged as in Fig. 162, or as 
|in Fig. 168a,. This resetting is the same in 
effect as turning the gears half around, ex- 
| cept that opposite sides of the teeth are in 
| contact 
| gears. 
| If, however, the interfering parts of the 


Fig. 162a. 





| Fig. 163a, 





in the two positions of the same | 


' tcoth surface are removed, the gears will run | 


|together perfectly and in either direction 
| when put together at random. 
In the cases shown by the figures, the 
spirals make the angles of forty-five degrees 
with the shafts, contrary to Herrmann’s law, 
| but the action will be smoother, and the slid- 
ing of the teeth on each other will be less, if 
Herrmann’s angles are adopted. These angles 
|are the same as those made by the conical 

face of common bevel gears of the same 


practical form and application is so great that proportion with the axes, and the best angles 
| for the two-to-one proportion of figures are | 


they may be considered a distinct invention. 
Fig. 161 is a section through one axis, and 
at right angles to the other axis of a pair of 


axis 





gorge cylinder 


Section of Beale’s Gears 


Beale gears. Both surfaces of the teeth are 
true Olivier spiraloids of Fig. 159, and the | 
gears will run in either direction. When 
corrected for interference they are reversible, 
like spur or bevel gears. The gorge cylin- 
ders are tangent to each other, and are so cut 
away inside as to allow the teeth of the ma- 
ting gear to pass. 
The Olivier theory requires the teeth to! 






| those of the line X of Fig. 162, making the 
angles 26° 34’ and 63° 26’ with the axes. 

The Olivier gear of Fig. 160 is 
perfect in theoretical action, but 
the teeth must be taken so far from 
the gorge that the obliquity of the 
action is excessive, and the are of 
action is so limited that the teeth 
must be small. The sliding and 
wedging action is so great that the 
gears are practically useless. 


taken so near the gorge that it is 
practical and serviceable, having 
large teeth and small obliquity. 
The working length of each 
gear is as determined by the line L 
of Fig. 161, and the whole surface 
of the tooth within that limit will 
be swept over by the line of con- 
tact. If the length of each gear 
is equal to the radius of the other 
gear it will always be long enough. 
The action between two gears 
will be at the straight, equidistant, parallel 


the small size of the teeth, and the latter on 
account of the great obliquity of the action. 

The common bevel gear becomes the spur 
gear when the shaft angle becomes zero, but 
the analogous transformation of the skew 
bevel gear info a bevel gear by reducing the 
gorge distance to zero is not possible. 

The skew bevel gear becomes a spur gear 
if we imagine the axes to be brought parallel 
by removing the gorge to an infinite distance, 
for the spiraloids on the gorge cylinders then 

become involute surfaces on base 
cylinders. But, and it is a curious 
circumstance, when the shafts are 
brought parallel by imagining the 
shaft angles to become zero without 
changing the position of the gorge, 
the gorge cylinders become tangent 
and the gears do not become spur 
gears. 

Involute skew bevel gears do not 
appear to have any possible adjust- 
ment corresponding to the adjustment 
of the shaft distance of involute spur 
gears, or of the shaft angle of invo 
lute bevel gears, (56) and (157). 

Beale’s gears are fully described in 
Tue AmericAN MAcurinist of Aug. 
28th, 1890. 

178.—TWISTED SKEW TEETH. 

As no of reference 
attached to a pair of revolving askew shafts 
can be made to coincide with each other, 
like the planes of spur gears or the spheres 
of bevel gears, the twisted or spiral tooth is 
impossible, for such a tooth would not per- 
mit the required sliding action. 

But, if a line is drawn upon one pitch 
hypoid of a pair, a corresponding line may 


two surfaces 


be drawn upon the other, as if the given 
line could leave an impression. Therefore 
a tooth having edge contact (100) may be 
constructed, provided the twist is such that 
one pair of lines always crosses the directrix. 
These teeth are purely imaginary, but if the 
edges are thick they will have an action upon 
ach other, at a single point of contact, that 
is closely approximate to the theoretical 
action, and they will serve the general pur- 
pose, if the power carried is inconsiderable. 


179.—APPROXIMATE SKEW TEETH. 

As the true involute skew tooth is diffi- 
cult to construct, and in many cases is of 
small practical utility, and all other proposed 
forms are incorrect, it follows that we must 
depend for practical purposes mostly upon 
some approximation, provided it is not pos: 
sible to avoid the skew gear altogether. 

The blanks can be constructed by a definite 
process Construct the frustra of the pitch 
hypoids by the method of (172) and Fig. 155, 
Consider the end sections mn and pq as ends 
of a frustrum of a pitch cone, and on this 
pitch cone construct 
the blank gear ex- 


lactly as for a com- 


In comparison, the Beale gear is | 


lines a a, Figs. 161 and 162, in the plane of 


action tangent to both gorge cylinders. 

The shafts of a pair of skew bevel gears 
should be as near together as possible, just 
far enough apart to allow the shafts to pass, 
so as to avoid the excessive sliding action, 
In that case both Beale and Olivier gears are 
practically useless, the former on account of 


mon bevel gear. VaN, 


blanks, the "| 





Having construct- 
ed the 
general direction of 
the tooth 
marked upon them. 
Mount each blank 
as in Fig. 155, with 
its axis parallel with 
a plane surface Z. | 4 
Set asurface gauge ¢ \ 
with its point at the 
line of the directrix 
W, and with it mark 
the position of the 
directrix on the ; 
pitch line at each oO 
end of the blank. 

The tooth 
then be cut so that 
its direction follows 
the directrix, and it 
is to be noticed that it is not only askew 
with the axis, but that the tooth outline 
The appearance of the tooth on 
either rim, as well as upon any section be- 
tween the two rims, is the same as upona 








is to be 


























must 


Substitute train, 


Fig. 164. 


twists. 


common bevel gear, symmetrical, and not 

canted to one side, as is sometimes taught. 
The approximate tooth is very similar to 

the twisted bevel tooth, see (155) and (99), 


with the twist following a straight line se 

askew with the axis, and as the line of the 
twist is not parallel with the conical face, 

that face should be as short as possible. : 
The process of cutting is not capable of 
description, for it depends upon 
skill judgment. The workman 
imagine that he sees the twisted cut in the 
body of the blank, and then must persuade 
the cutter to follow it. 
chines are seldom so 


personal 


and must 


Gear cutting ma 
made that the 
can be turned while it feeds, and 
it must be set toa medium path, and ‘reset 
two or three times to get the desired form. 
The beginner will fail the first time, and 
there may be several failures. The best 
sible result can be bettered with a file, after 
running the cut gears together to find where 
they interfere. 

In the hands of a skillful workman, a pass 
able approximation can be reached, and if the 
axes are very near together compared with the 


cutter 
therefore 


pos- 


diameters of the gears, the teeth are small, and 
the face is short, the result is satisfactory. 
In fact, when the conditions are favorable, 
this approximate tooth is more serviceable 
than the true tooth. 


180.—-SUBSTITUTES FOR 


GEAR. 


THE SKEW BEVEL 


When there isa chance to introduce an 
intermediate shaft, the skew bevel gear can 
be avoided, and it is not only better, but 
cheaper to avoid the objectionable gear at 
the cost of the extra mechanism, 

Fig. 164 shows how to place an_ inter 
mediate shaft and gears, when the shafts are 
so far apart that the shortest or 


sorge 




















Skew pin bevel gears. 
Fig. 166. 


Substitute train, 

Fig. 165. 
distance can be used. Fig. 165 shows how 
the skew shafts can be connected by one 
pair of bevel gears and one pair of spur 
gears, and that is the best device for general 
purposes, 

181.—SKEW PIN GEARING. 

Fig. 166 shows a pair of skew pin gears 
They will run 
together with a uniform velocity ratio if 
they are exactly alike and at right angles 
with shafts at a distance apart equal to the 


commonly called face gears. 


diameter of the pins. 

If the gears are not alike or not at right 
angles, the teeth on one may be straight 
pins, but those on the other must be shaped 
to correspond, 

Such gears are objectionable because they 
have but a single point of contact for each 
pair of teeth, at which they slide on each 
other with great friction. 

Face gearing in its various forms is thor- 
oughly examined in MacCord’s Kinematics. 
At the present day they are net in use, and 
do not deserve much study. 

Allie 

First Reporter—‘‘ A fire down street, did 
you say ?” 

Second Reporter — ‘‘ Yes. 
have just gone down. 
blaze, too!” 

‘* How do you know?” 

‘* Because it’s in a fire-proof building ”— 
Cape Cod Item. 


The engines 
It’s going to be a big 


The Board of Trustees of the Brooklyn 
Bridge has recently voted a material increase 
in the salaries of the bridge employes; it 
isn’t generosity, perhaps, but a sense of 
justice, that prompted the vote. These em 


ployes are hard worked, and-.we are glad 





that this hard work receives appreciation. 
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Making Tin Plate in America. 


1890, we ex- 
pressed the opinion that, as a result of the 
this 
energy and mechanical skill would soon find 


In our issue of November 6, 


recent legislation to end, American 
a way to establish this great branch of manu- 
facture firmly upon American soil, notwith- 
standing the absurd utterances of those inju- 
dicious persons who thought the problem a 
mere puzzle which could be solved in a fort 
night or so, on the one hand, and of those 
persons on the other hand who were confident 
nothing could possibly come of the move- 
ment, because American made tin plate was 
not yet on the market. 

We Messrs. Norton 
Bros., of Chicago, some sample sheets of tin 


have received from 
plates which are of excellent quality, and 
which we the ** first 
run’ that firm has just turned out from its 
newly erected tinning plant located at May- 
wood, Il]. The firm is among the largest 
users of tin plates in this country, and they 


are informed are from 


are hard at work in carrying out their plans 
to manufacture the plates commercially and 
on a large scale for their own use and for the 
general market as soon as the necessary plant 
can be erected and put into operation. They 
have not yet got to the point of themselves 
rolling thesheet steel required for the pur- 
pose, but the necessary plant for that work 
also is now under construction. 

It will not be forgotten that the eminent 
Welsh and English engineers who recently 
visited this country were of opinion that the 
new rate would not prohibit importations and 
that the additional protection of about one cent 
net per pound, which is to take effect July 1, 
1891, was not sufficient to induce them to 
remove their tin plate works to this country, 
start works But 
Norton Bros., from their experience so far, 


or to new here. Messrs. 
express entire confidence that American in- 
genuity and push will, within a reasonable 
time, make it answer the purpose of establish- 
ing the desired branch of manufacture in 
America on a scale large enough to meet 
every requirement. 

As an earnest of the kind of work the un- 
dertaking will demand on their part, and of 
the manufacturers elsewhere who are making 
like efforts, Mr. Edwin Norton, of this firm, 
has already devised mechanism for cleaning 
the plates, which is an important part of the 
tinning process, and which does work that in 
England is performed by the cheaper paid 
By this 
and other similar economies, the firm expect, 


hand labor of a troop of women. 


under the new conditions, to compete suc 
cessfully with the British makers, while pay 
ing very much better wages to their workmen. 

Their further 
with the 


progress will be watched 


greatest interest. Mechanics, at 
least, Know that the successful establishment 
here of the new industry will involve the 
building and operating of a vast amount of 
new machinery, while quickening business in 
many related industries. 

The importance of making this country 
industrially independent of Great Britain, 
with respect to a product in such universal 
use, if it is reasonably practicable, is shown 
by the fact that the United States consume, 
as we understand, about three-fourths of the 
entire tin plate product of the world, and yet, 
until now, we have not been manufacturing a 
single pound of tin plate in this country, or 
making any substantial movement towards 
that end. Certainly it involves no necessary 
argument as to the principles which should 
underlie the general economic system of the 
country, to say, that system being what it is, 
that the friends of the American tin plate in- 
dustry are entitled to the full weight of their 
argument in the 
equal conditions in that industry, with those 
that 


favor of maintenance of 
prevailing in other industries, under 
system, 

Among the important advantages which 
users will derive from getting a home base of 
supplies for this material, instead of one lo- 
cated in a foreign country 3,000 to 4,000 
miles away, are the greater facilities afforded 
forthe procuring of special sizes of sheets 
promptly for special without 


work being 


required to pay practically as much fora 


small as a large size 


Another advantage consists in the fact that 
in the home-made product it will be practica- 
ble to have the sheets cut to finished size, 
ready to be subdivided before tinning, thus 
putting the waste steel back into the furnace to 
melt over, while the tin that would otherwise 
be used upon this waste remains in the pot 
In many 
cases, too, where the tin plates are to be used 


for use in tinning whole sheets. 


on the premises, the expense of boxes will be 
saved to the user. The American buyer, also, 
will profit by the greater facilities which 
closer relations with the manufacturer will 
naturally afford him for getting the uniform 
quality and gauge throughout a large order 
that he now pays for, and frequently does 
not get. 

Of course there are many who believe the 
American people should not consent to make 
any sacrifices—if any are needed—even for 
the purpose of transferring the manufactur- 
ing headquarters of a great industry of this 
kind to the United States. Possibly the 
voices of many such individuals are raised, 
not less freely than those of other citizens, 
in support of the policy of spending millions 
upon the building of armed cruisers, which 
are chiefly useful for the defense of our 
country in war. Such persons, as matters 
have heretofore stood with reference to the 
product under 
well to consider the additional 
millions our people would be called upon to 
spend, for tin plates alone, in the improbable, 
let us hope—but yet not impossible—contin- 
gency of a war which would 
source of supply ! 

Many of the towns in the Central States to 
which natural gas has been piped from dis- 
tant fields are being partly deprived of its 
expected benefits by what appears to be either 
a sudden failure of the supply or mistakes as 
to the size of pipe required to supply a town 
when carrying the gas thirty to fifty miles. 

Early in the fall the shops and factories in 
Richmond, Ind., which had been using natu- 
ral gas, were notified that they must prepare 
to burn other fuel during the winter, as the 
would carry 
enough gas tosupply both them and domestic 
Now Springfield, Ohio, a man- 
ufacturing town to which the 


indispensable discussion, 


would do 


cut off our 


pipe supplying the town not 
consumers, 
gas is also 
piped from a distance of fifty miles, is in the 
same predicament. Manufacturers who have 
gone to considerable expense to fit up for 
burning the gas having now to incur the ex- 
Columbus 
is supplied from wells about fifteen miles 


pense of changing back to coal. 


distant, and in these the pressure of gas has 
declined so that the supply for domestic uses 
At Lancaster and Toledo 
the same condition of affairs is said to exist, 


is not complete. 


and it seems probable that the predictions of 
Prof. Orton are to be sooner proven true 
than even he apparently expected. In this 
connection it may be interesting to note that 
Prof. Bickmore, in a recent lecture delivered 
in this city, expressed the opinion that both 
gas and petroleum would probably be ex- 
hausted within a few years. 
however, that a high-pressure well has been 


It is reported, 


recently opened at Pittsburgh, where the gas 
has been most used, and it may be that the 
supply will not be wholly exhausted until the 
earth's crust is pretty generally perforated by 
It will probably be a sad day for 
gas towns” when their supply 


wells. 
some of the ‘* 
is finally cut off, for some of them seem to 
possess little else to recommend them to man- 
ufacturers or to any one else, 
— <=> 

A machinist distinguished himself in New 
York harbor a few days ago. His name is 
Maseira, and he is in the engineer’s depart- 
ment of the Brazilian navy. 
the Brazilian navy have been visiting this 
port,and while here the men suffered intensely 
from cold, their ships having evidently been 
constructed with the idea that they would 
probably never be navigated outside of the 
The men 
numbed by the Borean blasts of our North 
River that they did not exhibit sufficient spry- 
ness in obeying orders to suit the officers, 


Several ships of 


equatorial regions, were so be- 


and it was said to be a common thing to see 
them belabored with rawhides. But the ma- 





chinist Maseira, who had been ordered to run 


the steam cutter for the day, took a cutlass 
and laid a seaman’s head open with it, be- 
cause, not moving quite fast enough, he mut- 
tered something about the cold when urged 
to move faster. When the fleet sailed away 
it was doubtful if the seaman could recover 
from his wounds, which were very serious. It 
is to be hoped that justice in some form will 
overtake Maseira in some way. 

eS ee 
On another page of this issue will be 
found the conclusion of Mr. Geo. B. Grant’s 
articles on the Teeth of Gear Wheels. 
For the practical men—those who work in 
shops and have gears to construct—we con- 
sider this series of articles especially valua- 
ble, and we know there are many-mechanics 
whose sentiments we express when we say 
that Mr. Grant is entitled to the thanks of 
the craft for the manner in which he has, in 
his treatment of the subject, made plain that 
which is essential to know and left out that 
which is non-essential and only tends to con- 
fusion. There are some points upon which 
other mechanics would differ from the 
author, and indeed it seems probable that 
there are many points connected with the 
subject of gear teeth that will, perhaps, never 
be definitely and authoritatively settled ; but 
it is safe to say that the shop man who has 
gears to make for any purpose, and does 
not feel quite sure that he knows how best to 
proceed in the making of them, will be 
pretty sure to find help somewhere in these 
articles. 
They are being extensively reprinted from 
our columns in English journals, and evi- 
dences of appreciation are not lacking here. 

a, 





We continue to see frequent references in 
the newspapers to the Mount Carmel Aero- 
nautic Navigation Co., of Chicago, with its 
alleged $20,000,000 of paid-up capital and its 
air ship of aluminum which is to revolution- 
ize the carrying trade of the world. We have 
never Classed aerial navigation as among the 
certainly unattainable things, and the $20,- 
090,000 feature is about the most improbable 
one, it seems to us, connected with the 
But we wish to call attention to the 
fact that when successful air ships are con- 
structed other things besides the carrying 
trade will be revolutionized. Attention has 
been before called to the fact that air ships 
will make every foot of land in every country 
a port of entry ; and that means a very great 
deal, as will be seen by a little study of the 
matter. 


scheme. 


- -=-—__—_ 
But for the splendid condition of the man- 
ufacturing interests, there is little reason to 
doubt that during the past two months this 
country would have passed through a good- 
sized financial panic. Most of the elements 
necessary for such an upheaval have been at 
hand. The money market has been feverish, 
confidence in Wall street has been lacking, 
and big speculators have been getting in 
their work. Against all disturb- 
ing features the great manufacturing inter- 
ests of the country have stood like a solid 
wall. It is only those interests that depend 
upon an ever-fluctuating Wall street basis 
that have suffered seriously in the recent at- 
tempt at a panic. The solid manufacturing 
institutions of the country standing firmly on 
their own foundations—uninfluenced by spec- 
ulative features—have saved the country from 
amisfortune. Wages have been paid and ex- 
pended, and the little ripple that a few men 
can make has hardly been felt. 


these 


ae 

There is no doubt that the failures of sev- 
eral large companies engaged in the build- 
ing trade in this city are directly traceable to 
labor troubles—boycotts and the like. It is 
not to the interest of any parties that such 
failures should result. And the exercise of 
a little common sense ought to prevent it. 
{n the first place it is idle for capital to as 
sume that labor organizations can be broken 
down, 


They have come to stay, and in the 
main will, in accordance with human nature, 
grow stronger from opposition, On the other 
hand, capital will protect itself by its inher- 
ent weight, and, if need be, by organization. 
Let recognize the strength and the 
rights of the other, and strife will cease 


each 
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Employes of the Central Railroad of New 
Jersey who are at present living on the line 
of the road at some distance from its termina- 
tion across the North River have received 
a circular from the division superintendent, 
which, after calling attention to the incon- 
venience and delay resulting from this, says: 

‘““You will make your arrangements to 
live at Bergen Point, Centreville or other 
convenient locality near your work, so that 
you can promptly respond when called upon 
for service. This will avoid the continued 
and unnecessary deadheading of a large 
number of employes over the road in both 
directions. Please advise me how soon you 
can make the change.” 

There seems to be two sides to the matter. 
On the one hand it is undoubtedly much 
better and more convenient for the train- 
men to live near the end of the division, and 
their living at a considerable distance from 
it is without doubt the cause of much 
trouble, inconvenience and delay in making 
up train crews for freight service. 

On the other hand, it looks hard that men 
should be so imperatively ordered to break 
up their homes in the places where they pre 
sumably prefer to live, and move to other 
places where they do not wish to live, and 
which on many accounts are less desirable as 
places of residence. It at least seems that 
the matter might have been presented to the 
men in a more considerate manner—a little 
more as though they were looked upon as 
reasonable and sentient beings. The un- 
necessarily arbitrary and unpleasant ways of 
doing necessary things are responsible for 
more of the trouble between employes and 
employers than almost any other single 
cause. 


Watson & Stillman, of this city, call our 
attention to a mistake which occurred re- 
garding the water pressure to be used with 
their hydraulic bending machine, which we 
illustrated and described last week. Instead 
of 300 pounds pressure it should have read 
1,500 pounds. 

——_—__——_-q@>e—_—_—— 
Personal. 


We are informed that Joshua Rose, who 
has for some time been residing in 
England, is now on his way to this country 
for a visit. He will make his headquarters 
while in this country at 550 Hudson street, 
New York. 
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SWERS. 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initrals 
nor location will be published when there is a request t 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 





(482) M. E. S., St. John, Mich., writes: 
Please give me the horse-power of an engine 
with cylinder 2} inches diameter, 3 inches 
stroke, number of revolutions 300 per minute, 
boiler pressure 100 pounds. A,—About 1 
horse-power. 


(488) H. H., West Troy, N. Y., writes: 
Please give a solution of the following prob- 
lem. <A brake acting ona drum is fulcrumed 
at one of the sides of the latter, the brake 
rests on the drum, the lever is extended at 
the other side, and its outer end is weighted. 
The distance from the center of the drum 
to the fulcrum, and the distance from the 
center of drum to the outer end of lever, also 
the brake pressure, is given. It is required to 
find the weight at theend of the lever. It 
seems to me that if we designate the distance 
from the fulcrum to the center of drum by 3; 
the distance from the fulcrum to the center of 
weight by a; the weight by P,; and the brake 
pressure by FR, then 4xR=axP, will help to 
solve the problem. A.—You are right as 
far as you have gone, but you have not ex- 
tended your investigation far enough. See 
article treating on this subject in this issue. 


(484) J. H.T., Albany, N. Y., writes: I 
want to study up the best works published 
relating to laying out and making the pat- 
terns for all kinds of architectural work exe 
cuted in stone. I havea chance to geta first- 
class position this coming spring where only 





the best building stone work is done, and I 
want your advice as to the best practical 
works for me to study. I have studied arith- 
metic and know something of algebra and 
plain geometry, and have had some experi- 
ence in making patterns for ordinary stone 
work. It would be of great benefit to me to 
master the whole subject this winter, and I 
would be very thankful for your guidance. 
A.—Work of this class is based upon the 
principles of descriptive geometry, and if 
you wish to become thoroughly competent 
to lay out any kind of stone work with confi- 
dence and without having to refer to any 
books for guidance, you should become fa. 
miliar and understand all the principles 
in descriptive geometry. Davies’ Descrip- 
tive Geometry is considered to be one of the 
best. But this work does not treat on any 
practical problems, and since your time is 
comparatively short to apply these principles 
to practical problems, we should advise you 
to employ a teacher who can give you a good 
start, and then continue your study during 
leisure hours. We have not had sufficient 
experience in laying out stone work, and, 
therefore, we cannot recommend any practi- 
cal works on this subject. But we do know 
that the study of descriptive geometry is of 
the utmost importance. 


(485) G. H. B., Auburn, Ala., writes: 
Some five or six weeks ago I wrote to you 
asking three questions on mechanical sub- 
jects. The answers bave not been published. 
May Iaskwhy ? I thought the Question and 
Answer column was open to all subscribers 
A.—As you do not repeat your questions, we 
are unable to identify them, and cannot tell 
certainly whether we have received them or 
not. But even where questions are promptly 
received it is usually the case that the answer 
is as much as three or four weeks in appear- 
ing, and often much longer than that ; some- 
times because there is considerable work in- 
volved in the answers and sometimes because 
there are more questions to be answered than 
we can find room for in the columns devoted 
to that purpose. Your supposition is correct, 
the column is open not only to all subscribers, 
but to everybody else as well, whether sub- 
scribers or not ; but each must take his turn 
and wait patiently until his questions can be 
answered 2. Will you please tell me also 
through the same channel the best manner of 
hardening lathe centers? A.—Any method 
is good which heats the points only without 
heating that part which goes into the spindle. 
It isimportant that this part should not be 
heated, for the reason that it seldom fits well 
after being heated and is an abuse of the 
center holes, which are bored and reamed 
with great care. The best method of which 
we are aware is to heat by a lead bath. If 
the shop is not provided with one regularly 
it can be improvised with a ladle or crucible 
and a blacksmith’s forge. 


(486) D. R. A., Germantown, Pa., writes: 
Please give me a simple and reliable rule for 
determining the amount of water required to 
condense the steam from a simple or com- 
pound engine, initial pressure, point of cut- 
off, diameters, length of stroke and piston 
speed being given. Would like to have this 
to compute the required capacity of an 
independent condenser. A.—Multiply the 
temperature of the exhaust steam by 0.3; add 
this product to 1,114’, and from this sum 
subtract the temperature after condensation, 
or that of the hot well, and call the result 
the remainder A. From the temperature, 
after condensation, subtract the temperature 
of the cooling water, giving a difference B. 
Divide the remainder A by the difference B; 
the quotient will be the required quantity of 
cooling water in pounds. This rule, given 
by symbols, is as follows: Let 7’, be the 
temperature of the exhaust steam; 7’, the 
temperature of the cooling water; Q the 
quantity in pounds of this cooling water; 
and 7’, the temperature after condensation, 
or that of the hot well. We then have, 

Q 1,114° + 0.3 x 7, — Ty 

T, — T» 

To illustrate, let it be required to find the 
amount of cooling water for an engine which 
exhausts its steam at 10 pounds pressure 
absolute; the temperature of the cooling 
water is 60 degrees, and the hot well is to be 
kept at 120 degrees. The temperature of the 
exhaust steam: at a pressure of 10 pounds 
absolute is 193 degrees; this is readily found 
by referring to steam tables given in many 
books treating on engineering. Now, sub 
stituting for the symbols their values, we 
have 
g — 1,114°+0.3x 193 —120 
: 120 — 80 
This answer means that the amount of cool- 
ing water is equal to 17.53 times the weight of 
stcam in this particular example. The tem- 
peratures are all in Fahr. degrees. 2. Can 
you recommend a book or books treating on 
the expansion and condensation of steam, 
and on indicator practice? .A.—Manual of 
Marine Engineering, by A. E. Seaton, and 
Indicator Practice, by F. F. Hemenway, are 
good books, ‘ 


(487) G. K., Louisville, Ky., writes ; 
Please give your opinion of a return tubular 
boiler 7 feet diameter, 18 feet long, externally 
fired, It has one hundred and thirty-four 


7.53 Ibs. 








4-inch tubes, steam space 21 inches, water 
space 63 inches of its diameter. The total 
heating surface is about 2,855 square feet; 
the material used is the best boiler steel, ( 
inch thick for shell, and £inch thick for the 
heads. Seams are doubdle-riveted, diameter 
of rivets 8 inch; all holes are bored. What 
would you consider its horse-power to be ? 


What should be its grate surface? And 
what should be its working pressure ? Is its 


diameter and length well proportioned for a 
battery of boilers to furnish steam from 3 to 
4,000 horse power for stationary purposes ? 
If a steam drum is used for a pair of such 
boilers what would you consider its proper 
length and diameter? A.—The horse-power 
of a boiler is often estimated by allowing 15 
square feet of heating surface per horse power, 
and according to this estimate your boiler 
will be about 190 horse power. But such an 
estimate is not satisfactory for determining 
the number of boilers in a plant as expensive 
as yours, because if these boilers have to fur- 
nish steam for poorly constructed engines a 
greater number of boilers will be required than 
when steam is to be furnished to first-class 
engines. The proper way is to determine the 
amount of steam required to run the engines, 
and use that as a basis for computing the 
horse-power of the boiler. The grate surface 
should be about 80 square feet to each boiler. 
It will be a difficult matter to keep an even 
fire on so largea grate surface, and this is one 
objection to boilers as large in diameter as 
yours. Another objection is that, when it is 
necessary to make repairs to a boiler, the re- 
duction of the available working pressure of 
the remaining boilers will be felt too much, 
hence, it is better practice to use boilers of 
smaller diameter for a length of 18 feet, so 
that when one of the boilers has to stand idle 
the others can still furnish the required power. 
The working pressure should not exceed 85 
pounds. The drum, connecting two boilers, 
we should make about 40 inches diameter and 
about 12 feet long. 2. An upright boiler 
with one hundred and forty 3-inch tubes 20 
feet long, and a furnace 41 inches high and 
about 53 inches diameter is rated at 175 
horse-power. Please explain how they get 
heating surface enough for that number of 
horse-power. A.—In estimating the horse- 
power of this boiler, about 12 feet of heating 
surface per horse-power has been allowed. 
Some boiler makers adopt this measure. 











Billings & Spencer Co.’s Packer & Boiler Ratchet, 
& all kinds of Forged Wrenches. S A. Smith, 23S. 
Canal st., Chicago, Western representative. 


25” “Only Drill Press built on 


32" ‘Ko-rekt’ principles, 

37" even if they come from Jersey.” 

42" Gould & Eberhardt, New Ark, N. J. 
Patent Attorney R. G. DuBois, 715 11th street, 


Washington. D. C.. procures ist-class patents for 
inventors. Send for pamphlet. Guaranteed by 
Rand, McNally & Co., of Chicago. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau street. New York 
Send for Brief History of Patent Legislation. 


Wanted — One or two gentlemen to purchase 
president's $70.000 interest in incorporated Mfg. 
Co.; seller will loan company $100,000 to increase 
businessif desired. A. L. B., Carrier 22, Buffalo, N.Y, 


Agents wanted in every town and villagein the 
United States to sell our clipper knife and scissor 
grinder, something that every housekeeper should 
have; liberal terms. For particulars address Mont- 
gomery & Co., 105 Fulton street, New York City. 


Every draftsman needs one.The Engineer's Sketch 
Book of mechanical movements, appliances,devices. 
contrivances,etc.,.by T.W. Barber. 1,936 illustrations, 
8vo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 


De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 


Stub Ends and Connecting 
Rods for small connections. 
Especially adapted tor Valve 
Rod for Steam Engines. 

T. C. Dill Machine Co., 
Philadelphia, Pa. 


Hand-books for engineers, firemen and machin 
ists. Hawkins’ Caleculstions. a work of instruction 
and reference, $2.50; Roper’s Handy Book, $3.50: 
Haswell’s, $4.00; Reed’s Hand-book for marine en 
gineers, $4.50, postpaid. Discount of $1.00 where 
two are ordered. Theo. Audel & Co., publishers, 91 
Liberty street, N. Y. Catalogue. 


Just Ready—New Catechism of the Locomotive 
The most complete treatise on the construction 
and operation of the locomotive, by M. N. Forney, 
M. FE. 688 large pages, with 488 engravings, 6 large 
folding plates, and 20 full-page plates of various 
styles of locomotives. Sent by mail. tree of post 
age, $3.50. Frederick Keppy, Scientific Book Pub 
blisher, Bridgeport. Conn. 


‘Binders’? for the American Machinist. Two 
styles, the ‘‘Common Sense.”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton st., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 
East 10th st.. New York. 














Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
fine. Copy should be sent to reach us not later than 
Friday morning for the ensuing week's issue. 








Grant's (1891) gear catalogue ready. See adv. p. 20. 


Link-Belting and Sprocket Wheels. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use 


Link-Belt Engineering Co., Philadelphia and N.Y. 
J. H. Wells, Tampa, Fla. 
I. D. Boyer, Dayton, 0. 


Shafting Straighteners. 
Help in Your Studies, 


“Bradley's Power Hammers, the best in the 
world.”’ 20sizes. Bradley & Co., Syracuse, N. Y, 


‘*The Bulidozer,”’ a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, ni. 


Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York 


Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 


Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroest.,Chicago, Ill 


‘*How to Keep Boilers Clean.” A 9%6-page book, 
mailed free by Jas. E. Hotchkiss,120 Liberty st.,.N.Y. 


Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Locomotive Driving-Box Planer Tool. Pedrick & 
Ayer, Philadelphia, Pa. 

Special Tools for Railway’Repair Shops. Pedrick 
& Ayer, Philadelphia, Pa. 


Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 


Audubon Machine Works, New Haven, Conn. 
Special machinery, heavy and light. 


Get partioulars of our new Wall, Suspended and 
Radial Drills. C. H. Baush & Sons, Holyoke, Mass. 


Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Dec. 18, p. 18. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 


Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fully illust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row,N.Y 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


Split Pulleys at iow prices, and of same strength 
and appearanceas Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. 8. A. Smith, 23 
8. Canal st., Chicago, Western Agent. 


Most sensitive and durable Damper Regulator 
made; works within one pound; send for circular. 





T. Kieley, 11 W, 13th st,, New York. 














Moffatt Mfg. Co., Chester, S. C., is erecting a 
$6,000 iron foundry. 

The Emerson Machine Co., of Granby. Conn., are 
to double their capacity. 

Hughes & Patterson will erect a rolling-mill, 140x 
120 feet, at Philadelphia, Pa 

E. A. Ebert and others will establish a $175,000 
cotton factory at Winston, N.C 

Itis reported that big iron works will be located 
at Christy, Pa., near McKeesport. 

Lill & Hills] y, of Philadelphia, Penn., will erect 
a nail factory in Kensington, Ga. 

A contract has been given out at 
for the erection of an iron furnace 


sell City, Ala., 
The Peninsular Car Works of Detroit, Mich., will 
probably be removed to Seattle, Wash 


Car wheel works are being erected at 
Tex., by the Lone Star Tron Company. 


Jefferse Nl, 


The Franklin Edge Tool Co, intend to build a 
hardware factory at Wilmington, Del 

A wire fence factory has been established at Bed- 
ford City, Va., by Colgate & Campbell 

The Newnan (Ga.) Cotton-mill contemplates put 
ting in $10,000 worth of new machinery. 

The Smead Foundry Company has been incor 
porated, at Toledo, Ohio; capital, $80,009. 

A tannery, steel works and stove foundry are re 
ported as to be established at Graham, Va. 

A large foundry will be built in Atlanta, Ga., by 
the Westerland Electric Conduit Company 

New buildings are to be erected for the Cox & 
Morrison Boiler Works, at Wheeling, W. Va 

The organization of astock company, to erect a 
cotton factory, is projected at Summit, Miss. 

The Shenandoah Valley Railroad Company will 
buiid car shops in Shenandoah, it is reported 

A hardware factory will be erected at Wilming 
ton, Del., by the Franklin Edge Tool Company. 

Major Orrell is corresponding relative to the 
erection of a cotton factory in Fayetteville, N. C. 

The New York Central Iron Works Co. bas been 
formed at Geneva, N. Y., with a capital of $100,000 
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It is reported that a stock company is being or- 
ganized, to erect another cotton-mill, at Florence, 
Ala. 


The Rigby Safety Car Wheel Company is a new 
organization at Detroit, with a capital stock of 
$500,000. 


The Hampton Corundum Wheel Company, of 
Chester, is to remove to Brightwood, near Spring- 
field, Mass. 


The Virginia Iron Company will expend, it is 
stated, $100,000 in improving its iron furnace at 
Goshen, Va. 


The Chattanooga (Tenn.) Machinery Company is 
reported as to put additional machinery in its ma- 
chine shop. 


The Knoxville (Tenn.) Southern Railroad Co. is 
reported as having secured site, and is to erect ma- 
chine shops. 


The Canton Malleable Iron and Manufacturing 
Company is a new concern at Canton, Ohio; capi- 
tal, $100,000. 


The Marietta Electric Company, Marietta, Ga.. 
will, it is reported, put new machinery in its elec- 
tric light plant. 


The Ruton Manufacturing Company has been in- 
corporated, at San Angelo, Tex., with a capital 
stock of $30,000. 


A large machine shop connected with the Duluth, 
South Shore & Atlantic R. R. is to start up soon at 
Marquette, Mich. 


A Chicago (Ills.) party is reported as having made 
a proposition to build a Bessemer steel plant at 
Fort Worth, Tex 


An iron pipe werks plant will be established at 
Ivanhoe, Va., by a Philadelphia company, now re- 
ported organizing. 


The Cahill Iron Works, Chattanooga, Tenn., is 
reported as enlarging and increasing the capacity 
of its iron foundry. 


_ The St Joseph Bridge and Boiler Works have 
been incorporated, at St. Joseph, Mo., with a capi- 
tal stock of $42,000. 


The proposed Corpus Christi & South American 
Railway will, it is reported, erect machine shops in 
Corpus Christi, Tex. 


Hazleton, Pa., is to have a nail factory with $120, 
000 capital stock. It isto be estublished on the co- 
operative principle. 


A report is current that the East Tennessee, Vir- 
ginia & Georgia Railroad Co. will erect machine 
shops in Rome, Ga. 


J. F. Johnson, in company with Eastern capital- 
ists, is thinking of establishing a 75-ton rolling-mill 
at Birmingham, Ala. 


The Halifax Shovel Company, Halifax, are put- 
ting in alot of new machinery to enable them to 
increase their output. 


It is stated that negotiations are in progress at 
Florence, Ala., for the erection of a furnace, a tube 
plant and a rolling-mill. 


The Rollstone Machine Co., at Anniston, Ala., 
contemplate increasing their capital stock, and 
building an iron foundry. 


Messrs. George Waring and Oscar White are 
erecting and will operate an iron foundry and nail 
factory at St. John, N. B. 


J. F. Johnston, of Birmingham, Ala.,is negotiat 
ing with a party for the construction of a $125,000 
rolling-mill in Jasper, Ala. 


The $25,000 necessary to secure the location of a 
brass factory at Middleville, Mich., has been paid, 
and the works will be built. 


The Enterprise Machine Works has put in addi 
tional machinery, and will add an iron foundry to 
its plant at Knoxville, Tenn. 


The Jenckes Machine Company, Sherbrooke, 
Que., are manufacturing $50,000 worth of mining 
machinery for parties at Sudbury, Ont. 


At Chattanooga, Tenn., the Chattanooga Ma- 
chinery Co. are reported as about to put addi- 
tional machinery in their machine shop. 


The Radford Pipe and Iron Co. is a new incorpora- 
tion at Radford, Va., with a capital of $300,000, to 
build an iron foundry and machine works. 


The organization of a $25,000 stock company to 
establish works for the manufacture of car axles, 
shafting, etc., at Dallas, Tex., is discussed. 


A great cotton manufacturing company has been 
organized in Huntsville, Ala. It will build two 
large factories. The first mill will cost $500,000. 


Northern capitalists are reported as purchasing 
$10,000 worth of land in and around Mascot, Tenn., 
to build a new town and construct a steel plant. 


The Graham Land and Improvement Company, 
of Graham, Va., are reported to be negotiating for 
the establishment of a steel plant and stove works. 


The St. Lawrence Bridge Company, Montreal, 
has been incorporated, with a capital stock of 
$25,000, to manufacture iron bridges, iron beams, 
ete. 

Preparations are progressing at the Granite Iron 


Rolling-mills of the St. Louis, Mo., Stamping Com- 
pany for an enlargement of the tin plate depart- 


At Florence, Ala., the Florence Land, Mining and 
Manufacturing Co. are negotiating for the con- 
struction of an iron furnace, rolling mill and pipe 
works. 


The Kingsley Foundry and Manufacturing Com- 
pany, of Elyria, Ohio, have secured a location in 
Hammond, Ind., and will erect on it a plant to cost 
$30,000. 


The Monroe Iron Works, Monroe, N. C., a com- 
paratively recent enterprise, finds itself called upon 
to enlarge its capacity by the addition of more 
machinery. 


The St. Lawrence Iron Bridge Company, Mon- 
treal, has been incorporated, with a capital stock 
of $25,000, to manufacture iron bridges, iron 
beams, etc. 


The Southern Machinery Company has been or- 
ganized, at Atlanta, Ga., for the purpose of doing a 
general business in railway equipment, machinery 
and supplies. 


The Adams Saw-mill Works, Chattanooga, Tenn., 
are reported as having erected a saw-mill and iron 
foundry, and as to erect a planing-mill, machine 
and boiler shop. 


The committee appointed by the Mercantile and 
Manufacturing Bureau, Denver, Col., have raised 
the requisite $500,000, and the projected steel plant 
seems to be assured. 


The Basic City (Va.) Development Company has 
purchased, it is stated a tract of land adjoining the 
city for $68,000, and that iron-working plants will 
be erected upon same. 


It is expected that the proposed car shops of the 
Norfolk & Western, at Lambert's Point, Va , will 
give employment to 500 men. The estimated cost 
of the plant is $200,000. 


The Llano Improvement and Furnace Company 
has, it is reported, contracted with an Ohio party 
for the erection of a $100,000 machine shop and 
stove foundry in Llano, Tex. 


A Pennsylvania company is corresponding with 
a view of locating an iron foundry and nail mill in 
Pineville, Ky.; also, a northern company contem- 
plates locating a pipe works there. 


The Pacific Short Line will build railway shops, 
to cost $40,000, at South Sioux City, Ia., a proposi- 
tion to vote $24,000 in bonds in aid of the project 
having been carried by the citizens. 


Preparations are being made at Milwaukee for 
the erection of a car-building plant. The pro- 
jectors announce that it will be a large establish- 
ment, capable of employing 1,000 men. 


The Columbia Steel Car Company expects to be- 
gin building at once on the land secured in the 
township of Maine. The buildings are expected t» 
be under cover by the first of February, 1891. 


The Elmira Steam Generator Company were re- 
cently organized and incorporated at Elmira, N. Y.. 
with a capital of $60,000, to manufacture steam 
generators and other appliances of a similar nature. 


The Fitchburg Engine Company, Fitchburg, 
Mass., will move its entire plant to Gardner, rext 
year, at as early a date as a building can be 


erected. When finished the building will be 170x70 
feet. 
F. E. Colboth,G E Kemper, T. J. George, and 


others, have incorporated the Hattiesburg (Viss.) 
Machinery and Car Manufacturing Co. This com 
pany has, itis stated, secured site, and will erect 
car shops. 


The E. W. Bliss Company, Limited, is a consolida- 
tion of E. W. Bliss Company, of Brooklyn, N. Y., 
and the Stiles & Parker Press Company. of Middle- 
town, Conn. The consolidation is, we believe. 
purely for business purposes. 


A button manufacturing plant is soon to be 
started up at Birmingham, Ala. The projectors 
say they have a machine that wili do the work of 
four of the old style and with less labor. They ex- 
pect to control the market in the United States. 


The stockholders of the Bethlehem (Pa.) Iron Co. 
voted to increase its capital stock from $3 000,000 
to $5,000,000, The increase is for the construction 
of the new ordnance buildings where gevernment 
armor plate and gun forgings are now being made. 


A stock company, known as the Salem Iron 
Works, with a minimum capital stock of $50,000, 
and a maximum capital of $300,000. is reported as 
organized, at Salem, Va., to erect a wire nail fac- 
tory, 200x70 feet. J. T. Crabtree can give informa- 
tion. 


The Standard Elevator Company, of Chicago, II1., 
has been incorporated, with a capital of $300,000. 
for the manufacture of elevators, general machin- 
ery, and architectural iron work. Incorporators 
are: J S. Root, A. Christoferson, and Thomas 
Parker, Jr. 


The new quarters of the Cushing Wire Nail Fac- 
tory, at Palmer, Mass., ars occupied by that con- 
cern, and additional machinery is to be placed at 
once. When fairly under way, the Palmer wire- 
mill will supply the material from which the nails 
will be made. 


The St. Louis Car Track Cleaner Company, of 
East St. Louis, has been incorporated, with a capi- 
tal stock of $150,000, The company proposes to 
own and control devices for cleaning car track; in 
corporators, J. E. Chambers, Harry Goodwin and 





ment. 


F. C. Wolpert. 


The Owen Automatic Signal Company, Lynch- 
burg, Va, has been incorporated, with C. C. Dunn, 
Jr., president, and W. H. Wren, vice-president, to 
manufacture the R. O. Owen patent railway signal, 
etc. The capital stock is not to be less than $100,- 
000 nor more than $1 000,000. 


A company is organizing at Ridgeville, Tenn., to 
establish car works, and will absorb the planing- 
mill of W.B Farrer & Co. Among those inter- 
ested are A. S. Glover and J. F. Tipton, of Dalton, 
Ga. The plant will include a blacksmith forge, 
machine shop and car wheel foundry. 


There is water-works agitation in Galveston, 
Tex.; Warren, Ill.; Portland, Me.; Edwardsville, 
Ill.; Concord, N. H; Cleveland, O.; Wall Lake, 
Iowa; Madison, Dak.; Amherstburg. Ont.; Grand 
Rapids, Mich.; Sheldon, Iowa; New Castle, Pa; 
Milledgeville, Ga.; Oklahoma City, I. T. 


A company is being organized at Winnipeg, Man., 
with a capital stock of $50,000,to manufacture a 
steam plow invented by Mr. C. P. Brown, of that 
place. The incorporators include Hon. J. C. 
Schultz and Mr. C. P. Brown. of Winnipeg, and 
Hon. W. E. Sandford, of Hamilton. Ont. 


East St. Louis has another new industry—the 
Cherry Valley Mining and Smelting Company. Its 
aim is to develop mines and property, and to build 
and operate mills and reduction works. The capi- 
tal is $1,500009. Alvis Thomas, Charles D. Hoff- 
man and John B. Whitehead are the incorporators. 


The Chicago Machine-carving and Manufacturing 
Company, at Chicago, Ill., has been incorporated, 
with acapital of $50,000. for the manufacture of 
interior decorations, furniture, fancy cabinet ware, 
moldings, and other articles from wood. Incor- 
porators are: Edgar 8S. Boynton, E. W. Alleigh, 
and D. A. Holmes. 


The Rock Hill Machine Company has been incor- 
porated at Rock Hill, 8. C., by William 8S. Creigh- 
ton, Louis Sherfersee, John R. London and W. §. 
Kay, all of Rock Hill. The purpose of the corpora- 
tion is to manufacture articles in wood and metals, 
take engineering contracts, and furnish general 
mechanical supplies. 


The Ansonia (Conn ) Brass and Copper Company 
continues the enlargement of its mills. The latest 
to receive attention is the brass-mill. To this an 
addition 90x155 feet is built, similar to that begun 
some weeks ago at the wire-mill. No new depart- 
ments are to be added, but old ones are to be re- 
arranged so that the output of the mill will be in- 
creased. 


The buildings of the Norristown Steel Company, 
anew concern at Pittsburgh Pa., are rapidly near- 
ing completion. The plant is so located as to be 
added to conveniently in case enlargement be 
comes necessary. Steel castings of all descriptions 
will be the products. The chartered capital of the 
company is $20,000, all stock being fully paid and 
non assessable. 


The Virginia Car Works Company has been in- 
corporated, at Buena Vista, Va.. with a capital 
stock of $1,000,000, to erect and operate car works 
in that place. Colonel A S. Buford, formerly pres- 
ident of the Richmond & Danville Railroad Com- 
pany, is president of the company, with F. H. Fos- 
ter, of Glasgow, Va., as vice-president, and Charles 
Conway, secretary. 


On December 8 the Secretary of State of Illinois 
issued licenses to the Consolidated Brake Adjuster 
Company, of Chicago. Its capital stock is $500,000, 
and its object is to manufacture devices for ad- 
justing the slack caused by the wear of brake- 
shoes, and to make other useful devices. The in- 
corporators are: Charles F. Quincy, Arthur Cran- 
dall, Richard W. Wright. 


The Niles Tool Works, Hamilton, Ohio, have the 
contract for the complete equipment of the Lake 
Erie Engineering Works, at Buffalo, N. Y. The 
order calls for a large number of tools, heavy and 
light, specially selected for the work to be done. 
The Morgan Engineering Works, Alliance, Ohio, 
will furnish the traveling cranes. It is intended to 
make these works the most complete for the pur- 
pose of any in the country. 


The Areade File Works, now located at Sing 
Sing, N. Y., propose enlarging the works to double 
their present capacity. Their business is steadily 
growing, and at Sing Sing there is a lack of space 
to extend the works, so the question under consid- 
eration is as to whether it would not be advisable 
to move the entire plant to a place where increased 
facilities for manufacturing can be had. The con- 
cern at present employ about 150 men. 


Articles of incorporation have been filed at Min- 
neapolis, Minn., for what is to be known as the In- 
ventors’ Manufacturing Co. The nature of the 
business will be the manufacturing, introducing 
and selling of any patented machine. The corpora- 
tion is to begin December 1, with a capital stock of 
$100,000. Joseph L. Willford, Frederick D. Black- 
marr, Albert N. Ellis, Robert 8. Williams, James L. 
Sprague and George H. Perkins are the incorpora- 
tors. 


Glover Bros., iron founders, at Frankford, Pa., 
have broken ground fora new plant, which will 
giveemployment to about 100 hands. They are to 
erect at once a brick building 52x120 feet, which 
will be divided into four large rooms with a clear- 
ance of 16 feet from floor to beam. There will be a 
tumbling room, a finishing shop, a machine shop 30 
feet square, and a two-story pattern lott 20x50 feet. 
The latest improved machinery is to be introduced, 





together with a 35 horse-power boiler and engine. 





and Steel Institute in 
Ameriea. 


The Iron 


There is no more interesting study to the 
foreigner who visits the United States for the 
first time than the methods whereby the vast 
system of railway communication has grown 
up, is administered, and has developed its 
business. There is nothing, moreover, of 
which the Americans are more proud than 
they are of their railway system. This fact 
is probably only the natural outcome of the 
enormous extent and the consequently excep- 
tional necessities of the country; but it is,in any 
event, a remarkable fact that since the period 
of the civil war, which laid upon the American 
people a debt of over five hundred millions 
sterling; which demoralized, impoverished, 
and to some extent depopulated the South; 
which withdrew men from useful industries, 
and caused manufactures and agriculture 
alike to stagnate; which artificially enhanced 
the price of all commodities, and introduced 
a new economic régime, the American people 
have added 130,000 miles to their then exist- 
ing railway system, and have found capital 
to the extent of fourteen hundred millions 
sterling for that purpose. Not only so, but 
they have adapted that system of transporta- 
tion to the requirements of the country in a 
manner truly marvelous. They have made 
the railways subservient to the development 
of the country, and have not been content 
that the country should be controlled by the 
railways. Competitive lines have been con- 
structed wherever there was any appearance 
of jus.ification for them. The initial cost of 
building the lines has been kept down to as 
low a point as possible, so that the roads 
were no’ called upon to pay interest, as they 
require to do in England, on a high capital 
outlay; new methods of handling freight 
were introduced, whereby the cost of trans- 
port was economized, and successive reduc- 
ions of rates came into force, until the aver- 
age charges became the lowest known for 
railway transport throughout the civilized 
world. The American railway problem is, 
in truth, weli worth study. The first matter 
that appears to press for inquiry in consider- 
ing the comparative circumstances of the 
railways of the United States is that of how 
they should be built so cheaply. It looks 
startling and inexplicable on the face of it to 
assert the fact that the average cost of Amer- 
ican railways has only been about one-fourth 
that of British lines. People naturally in- 
quire as to the items that make up the differ- 
ence, and they recollect that, in the United 
States, wages and materials, the two main 
items in the cost of a railway, are far more 
costly than in this country. It is probable, 
however, that the items of land and prelim- 
inary expenses would, in the United King- 
dom, explain a large part of the difference, 
for whereas the governments of the several 
States have in many cases presented to the 
railway corporations in America not only the 
land that they actually required, but consid- 
erable tracts besides, which they have since 
been, or will ultimately be, in a position to 
sell at a handsome profit, the land required 
for railway purposes in the United Kingdom 
have been purchased by the companies at 
prices generally far in excess of its actual 
worth, and often both fancy and fabulous. 
Not only so, but the majority of the {nglish 
lines have been laid down at a time when 
materials of every description were much 
dearer than they have been over the last ten 
or fifteen years, which has been the most 
active period in American railroad construc- 
tion. 

So much is a matter of common knowledge 
and record. It requires, however, something 
more than this to understand the whole case. 
Any visitor to the United States must have 
been struck with three features in the rail- 
way system that are by no means common to 
the United Kingdom—the first, that the 
gradients are easy, so that tunnels and 
bridges are few; the second, that there is an 
enormously larger proportion of single line 
than in our own country; and the third, that 
the work of construction has usually been 
carried out, and especially so in new and 
comparatively undeveloped districts, in a 
cheap and often flimsy and unsubstantial 
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manner. Instead of providing a bridge or a 
tunnel, as the Board of Trade would require 
them to do in the old country, railway com- 
panies appear to have permission to do 
things according to their own sweet will, 
which is frequently concerned only with hav- 
ing cheap and light work. Often in towns 
of considerable importance, as, for example, 
at Pittsburgh and Baltimore, the railway 
runs parallel with, and intersects the public 
thoroughfares, without any barriers, and the 
streets are blocked up for hours together 
with trains of loaded or empty cars, round 
about which the vehicular or pedestrian 
traffic of the streets has to dodge and gyrate, 
at serious peril, in order to get along. The 
trains are, of course, required to proceed, in 
such cases, at a slow pace, and the everlast- 
ing clangor of the locomotive bell keeps the 
otherwise unwary pedestrian on the qué vive, 
but, even so, accidents are numerous, far 
more so than in any European country in 
which a different prevails. The 
American people are content to bear with 
this state of things for a time, realizing that 
it is better to have railways at any price than 
not to have them at all; but the period is 
probably not very remote when the price 
will be deemed too high, and when a much 
larger expenditure in the public safety will 
be forced upon the companies there, as it has 
already been on the companies here. 

The lower initial cost of the American rail- 
ways has, of course, a good deal to do with 
the low rates at which they carry traffic, but 
it has not everything to do with it, and per- 
haps it has much less to do with that result 
than other considerations to be afterwards 
stated; at any rate, it is the fact that whereas 
the total expenditure per mile of line opened 
was not more in 1868 than in 1877, the aver- 
age freight rate for the transport of wheat 
between Chicago and New York declined 
during that period from 424 cents to 16} 
cents per bushel, and has since then fallen to 
about 13 cents. With this reduction of rates 
the lower initial cost of construction has little 
or nothing todo. What has to do with the 
cheapening of transport has been the remark- 
able improvements introduced in the methods 
of handling freight, the substitution of 
large for smaller cars or trucks, whereby a 
saving of deadweight is effected, and the use 
of more efficient and powerful locomotive 
engines, whereby the load to be hauled has 
been doubled, tripled, and even quadrupled. 
These were the phenomena that chiefly com- 
manded the attention of the men of steel and 
iron on their recent visit to the United States, 
and these are the matters with which, in 
Great Britain, our railways will 
reckon on in the future. 

There is, however, at the bottom of all 
this a fundamental difference that dominates 
and controls the whole situation, and that is 
the fact that, in the United States, railways 
are not a chartered monopoly, as they are in 
the United Kingdom. In America anybody 
has the power, if he has the capital, to lay 
down arailway anywhere. In the United 
Kingdom, no railway can be built without 
the special sanction of parliament, which is 
usually difficult and often impossible to ob- 
tain. Hence, in the United States there is 
much keener competition among the railways 
themselves than there is in the old country. 
Every railway there is compelled to quote 
the lowest rates possible or lose the traffic. 
In Great Britain a railway can ordinarily 
command the traffic, whether its rates be 
high or low, because there is no alternative 
open to the freighter. This enforced compe- 
tition for traffic in the United States has led 
to a healthy and beneficial competition in 
economy of transport, and to the adoption, 
in a very large number of cases, of expedients 
and appliances that appear to be below the 
consideration of the railways at home. A 
railway company in America struggles for 
traffic as vigorously as a street Arab struggles 
tosell his ‘‘spechul,” and the freighter, in- 
stead of being the creature of circumstances 
created by a railway board, is really the 
master of the situation. 

The result of all this is a system of low 
rates that has excited the envy and provoked 
the admiration of European traders. Of 
such rates, many examples were quoted to 


system 


have to 








the members of the Iron and Steel Institute 
while they made their recent trips in the 
United States. Railways, in point of fact, | 
are found adapting themselves so entirely to 
the circumstances of traders that it appears to 
be in America a matter of much less import- 
ance than in the United Kingdom, whether 
the geographical conditions are favorable or 
the reverse. The manufacture of iron and | 
steel appears to be carried on as successfully 
at Chicago, at a distance of 540 miles from | 
the fuel and of 437 miles from the ores em- | 
ployed, as at Birmingham, Alabama, or Chat- 
tanooga, Tennessee, where the minerals are 
found almost together. At Bethlehem, Pa., 
ore is brought a distance of 361 miles, and | 
fuel a distance of 330 miles, at an average | 
rate of a little over a farthing per ton. per 
mile, so that the total transport cost of assem- 
bling the materials required to produce a ton 
of pig iron from those distances does not ex- | 
ceed 44 dols., or, say, 18s. per ton. The 
facilities afforded for the transport of the | 
manufactured commodities are equally good. 
Rails are sent to New Orleans from Chicago, 
a distance of 915 miles, for four dols. per 
ton, or 0.48d. per ton per mile, which is 
probably a much lower rate than was ever 
heard of in the United Kingdom for a similar 
service. And these, it should be remember- 
ed, are gross charges, and are not, as in the 
United Kingdom, merely the basis for a 
superincumbent charge for station and ser- 
vice terminals, that almost, if it 
entirely, equals the mileage 
The most marvelous thing of all, 
that the American railways 


does not 
sometimes 
charge. 
however, is 
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charge considerably less than a haltpenny | 
per ton per mile for the whole of their traffic, 

This is a 

much lower average transportation rate than 

is to be found in any other country, although 

Germany, with an average three-farthing 

rate, is working steadily down to a similarly 

low figure. 

It isthe practice of prudent railway ad- 
ministrations everywhere to do what they 
can to encourage and develop trade, but no- 
where is this principle carried further, or put 
into more successful operation, than in the 
United States, and especially in the Southern, 
which are in some respects the newest States 
of the Union. The South has all the mate- 
rials, and it has manifested to the fullest ex- 
tent the ambition to become a great iron-pro- 
ducing district. 
was limited, it was a sine qud non that easy 
access should be afforded to a larger market 
than the one which lay at its door. Two 
things, therefore, imperative—the 
first, that facilities should be afforded where- 
by the South could produce iron cheaply; 
the second, that iron so produced should be 
easily placed on the largest possible market. 
The railway companies concerned have met 
both conditions ina way that will redound 
to their own credit, and the South’s great 
gain. The actual rates charged_in the South 
for the transport of iron ore vary from less 


merchandise as well as minerals. 


But as its own consumption 


became 


than a halfpenny per mile for distances under 
30 miles to less than 0.3d. for distances over 
100 miles, while for distances of more than 
150 miles, pig-iron is carried from the South 





at the remarkably low rate of a farthing per 
ton per mile. If the South is to secure the 
position as a manufacturing center that has 
often been predicted for it, much will be due 
to the fostering and unselfish policy of the 
local railway companies.— London Engineer- 
ing. 
aoe a 


Discharge of Steam through an Orifice. 


Ata meeting of the Engineers’ Club, of 
Philadelphia, on December 6, Mr. Strickland 
L. Kneass presented a paper on the Internal 
Condition of an Elastic Fluid during Dis- 


| charge through an Orifice. 


The theorctical conditions of discharge re- 
quired to produce a maximum terminal ve- 


| locity were first considered, and after showing 


the application of the law of adiabatic expan- 


| sion, the action of the discharging jet was 


clearly shown by diagrams plotted from 
actual experiments. 

These indicated the relation of the expan_ 
sion and velocity to the forms of nozzles 
used, and showed the changes in shape re- 
quisite to produce the highest efficiency at 
different steam pressures. 

The experiments were described in detail, 
and consisted of observations taken from a 
brass tube 0.3’' diameter, pierced by seven 
small holes. Upon these were placed press- 
ure gauges, and the tension of the steam was 
obtained at seven different points of the tube; 
from this data was determined, and graphi- 
cally shown, the velocity of the steam at 
every point of expansion between initial and 
terminal pressures, 


THE TOOL. 


The phenomena of discharge under some 
peculiar; one experiment 
showed an actual tension of the steam from 
five to atmospheric 
pressure, even though the tube was discharg- 
ing freely into the air. 

The paper closed with a description of a 
nozzle proportioned upon the theory of con- 
stant acceleration. The results obtained with 
this tube fully confirmed the truth of the 
theory, as the terminal velocity ot discharge 
approached very close to the theoretical value, 
and indicated a higher efficiency than any 
other form of nozzle. 


conditions were 


seven pounds below 


———-qp>e—__—_—. 
A New Lathe Tool. 

We give on this page an illustration of a 
lathe tool, which has interchangeable points 
and yet is composed of only two pieces. The 
end of the holder, which fastens in the tool- 
post in the ordinary manner, is enlarged and 
bent downwards, as shown, a plain taper 
hole being bored through it. The cutters are 
all made with taper shanks to fit the hole, 
and only need to be gently tapped into place 
to hold securely, and when they are to be 
removed a light tap on the projecting lower 
end loosens them, and the holder need not be 
removed from the tool-post. The cutter can 
be put in as for a straight tool or may be 
turned either to the right or left, and the cut- 
ters are furnished of any desired form, Be 
ing small, a great number of shapes, made of 
A box with 
a sliding cover and with holes in the bottom 


the best steel, can be afforded. 


for the reception of the taper shanks goes 
with each tool, and they are thus kept to- 
gether and convenient. Two sizes of tools 
are regularly made—3,''x3¢"" and 14"'x1"— 
each having 10 cutters or points, and other 
sizes, as well asany form of cutters, are made 
to order by the makers, S. W. Reese & Co., 
182 Fulton street, New York City. 
= 
A Convict’s Patent. 





Charles G. Root and Manuel Eyre have 
begun a suit in equity in the United States 
Circuit Court against Charles Sonntag, E. J. 
De Pue, Patrick Reddy, Robert T. Devlin, 
and Joseph Craig, of the Board of State 
Prison Directors. Root claims to have, in 
April, 1887, invented a certain improvement 
in loom shuttles, which he patented in Octo- 
ber of that year, and he assigned a one-half 
interest in the patent to Manuel Eyre. They 
claim that the Board of State Prison Direct. 
ors have used this patent in the jute-mill at 
the San Quentin prison, in violation of the 
complainants’ exclusive rights to the patent, 
and without their consent. Root and Eyre 
ask that the directors be made to account for 
and pay over to them all the profits of the 
patent since it has been in use in the State 
prison, and that the directors further be as- 
sessed for all damages for infringement of 
patent. At the time Root invented the im- 
provement on the shuttle he was a convict, 
serving out a sentence in San Quentin, and 
was employed in the jute-mill.—7Zhe San 
Francisco Alta, 

——-—_ ¢@ eo 
They Don’t All Say So. 


One of the most punctilious statesmen who 
has ever been in Washington was Hannibal 
Hamlin. He did not believe that he had any 
right to use information which he got as a 
public servant to advance his private interests, 
and he once refused to buy a whole square in 
Washington for one-half a cent a foot on this 
ground, Had he purchase he 
would have been now a millionaire, for this 
square is worth about $3 a square foot to-day. 
Ile acted the same in regard to bonds, and at 
one time one of his fellow Senators, in speak- 
ing of a bill which was before the Senate, 
asked him to vote for it, telling him he could 
take him to a place where he could get all 
these bonds he wanted at 6 cents on the 
dollar, which would be worth 100 cents when 
the bill passed. He closed with: ‘‘ Well, 
Hamlin, what do you say to the chance?” 
‘IT say,” replied with an 


made the 


Hamlin, 


angry 
frown, as he turned his back, ‘‘I say d—n 
your chance and d-—n your bonds.” And 


that was the end of the matter.— Denver 
Times, 
ape 

The city of New York spends enough 
money for the purpose of cleaning the streets 
to have the cleanest streets in Christendom. 
The manner in which this money, in spite of 
all prote-ts and complaints, is spent by the 
politicians without coming near anything re- 
sembling clean streets, constitutes a very 
strong indictment against their rule. 

Some of the streets of the city are now 
said to be so filthy as to cause danger of epi- 
demics, and the Board of Health has made 
formal complaint of their condition. It is 
difficult to imagine a worse mismanaged 
thing than the streets of : 
great cities, 


most any of our 
They are not so made as to be 
kept clean without enormous unnecessary ex 
pense, and they probably cannot be so made 
so long as they must be dug up and the pave- 
ment destroyed every time a new pipe of any 
kind is to be laid or a leak occurs in any of 
the numerous ones already laid. The only 
final solution of the difficulty is in the con- 
struction of subways and their compulsory 
use. 
es 

Until recently it has been the practice 
on the Erie Railroad-to ‘lay off” 
‘‘pending investigation” of the 


men, 
charges 
against them, and in many cases the investi- 
gation was a long time pending, and when 
that the which 
place showed the man to be 


it happened 
finally 
blameless, 


investigation 
took 


he was usually unable to perceive 





the justice of losing his pay during the time 
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of enforced idJeness, imposed for an offense 


The injustice was strongly objected to, and 
finally it has been ordered that, where a man 
has been declared blameless on the charge 
against him, he shall be paid in full for the 
time lost. This will probably result in more 
care being taken about laying men off pend- 
ing investigation, and the average time be 
tween the making of the charges and their 
full investigation will much 
shortened. 


probably be 


ae 

The old-fashioned gas lamp had one re- 
deeming feature. It revealed to strangers 
the name of the street upon which it was 
But with the advent of the electric 
light this is all changed. This may seem 
a small matter, but is it? Jones & Johnson, 
for example, may advertise their business at 
a certain street and number in a city. Per- 
haps a hundred other firms, in as many cities, 
are in the same business. Smith wants to 
buy, and he isina hurry. He visits the city 


located. 


streets. Probably he goes away disgusted, 
and leaves his order in some other city. | 
‘This is not fancy. It is what occurs every 
day, as we happen to know. 
—— 

A dispatch from Chattanooga, Tenn., 
says: H. I. Kimball, formerly of Atlanta, 
but now engaged in developing East Ten- | 
nessee interests, cables that he has sold to 
English capitalists for 1,000,000 pounds 
sterling nearly 5,000,000 acres, a three-fourths 
interest in the property of the Kimball Town 
Company, located in the famous Sequatchie 
Valley, about fifty miles from here. This is, 
perhaps, the biggest real estate deal ever 
negotiated in Southern lards. The property | 
is rich in minerals and timber. 


| 
> 


| 

| The makers of crackersin New York have | 
| zone into a “ trust.” We hope they will 
! . . 

{ succeed—in making better crackers. 
| 


where Jones & Johnson are located, and wan- | 
of which he was declared to be innocent. | ders about aimlessly; nothing to indicate the | 


Machinists’ Supplies and Iron. 


{is on that account a firmer feeling here, and values 
| have slightly advanced, the business actually trans- 
New York. December 20, 1890. | acted, however. being of very moderate propor- 
Iron—American Pig—The market continues to/ tions. Jobbers ask 214. to 2134c. 
rule quiet, and consumers are buying no more than Lard Oil—Prime is sold at 49c. 
their immediate demands require. ‘Chere seems 
little disposition among them to make contracts 
for next year’s supplies, for the reason apparently ae sk 
that itis probable that there will be a little more ra 4 
settled condition of things after the first of the 
year. The iron trade, considered by itself, is in * Situation and Help’? Advertisements only inserted 
good condition, and ready to respond to any im- | under this head. Rate 30 cents a line for each ineer- 
provement which may occur in the general con- | ‘ion. About seven words make a line. Copy should 
dition of financial affairs. be xent to reach us not later than Saturday morning for 
No. 1 Foundry, standard Northern brands, $17 | the ensuing week's issue 
to $18; No. 2, $16 to $16.50; Gray Forge, $15 to 
$15.50; Southern brands No.1 Foundry, $16.50 to 
$17; No. 2, $15.75 to $16. 
Scotch Pig—Sales have been very limited and 
quotations are nominal only. 
“We quote Coltness, $24.50; Dalmellington, $22 to 
$22.50. and Eglinton. $20.50. 











Exp. foreman of mach. shop, building heavy ma- 
chinery, desires to change. O. H. B., Am. Macu. 

Wanted—A first-class temperer. Chester Twist 
Drill and Tool Co., Chester, Pa. 

Wanted—Situation by sober and steady pattern 

4 maker in the South or S. W. “ R.,”. Am. MACHINIST 

Copper—The market has ruled dull and weak. a ‘ E ie 
Consumers evidently expect a general decline, and | ,,. Wanted—Draftsman; first-class draftsman. Niles 
are holding off in the matter of contracts. Lake | Tool W orks, Hamilton, Ohio. 
has been offered at 1514c.. but there were no buyers. Wanted—Position as draftsman and foreman, 
Casting brands are nominal at 14c.; Arizona. 1434¢., | or will take work by contract. Patented specialty 
but if actual sales were to be made lower figures | preferred. Address Box 19, AMERICAN MACHINIST. 
would form the basis of them. — , Wanted—A mechanical draftsman for a few 

Lead—The market has shown no change of im-| weeks; state experience, etc. Address Joshua 
portance during the week, and values are still con- | Rose, care S. A. Suydam, 550 Hudson st., N. Y. City 
siderably unsettled. Values are at about 4c. to 4.10c. the ag M zs Sage 

Spelter—The market has been quiet, and there | Wanted—Designing and drawings of mach'y to 
has been very little trading except to supply cur- make at home, by first-class mechanical draftsman 
rent needs. | of varied experience. Box 20, Am. MACHINIST. 

We quote ordinary brands of Western at 5.90c. to| Wanted—A competent man as foreman in a ma- 
6e.; choice, 644c. to 64c.; refined, 734c. to 8&c.; | chine shop, must be a good draftsman and capable 
Silesian, 73¢c. to 7léc. of handling men, also in getting out 1st-class work 

Tin—Prices in London have advanced, and there | promptly. Address M. E. B., AMERICAN MACHINIST 
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BEST HAMMERS IN THE WORLD RUN BY BELT 
Three Styles, 15 Ib. to 500 Ib. Heads. 


Our FORCES heat irons fast enough to keep Hammers 
and Men fully employed. Send for Catalogue and Prices. 
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By Pror. ALFRED COMPTON. 
12mo., Cloth. - ~ $1.50 


JNO. WILEY & SONS, 
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SBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 








We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


H.W, JOHNS MANUTACTURING 0, 





87 Maiden Lane, NEW YORK. 





VALVE GEARS. 


BY —— 


Prof. H. W. SPANGLER. 





ANALYSIS BY THE 
106 Illustrations, 


JOHN WILEY & SONS, - 


ZEUNER DIAGRAM. 
Cloth. $2.50. 
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FRISBIE FRICTION 
PULLEYS CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORK. 


THE FOX PATENT UNIVERSAL TRIMMER. 
OVER 2600 IN USE, 


ORIGINAL IMPROVED 


Saves Time, Saves Money. 


Three Sizes, From New 





Four Styles, Patterns, 
No Pattern Room Complete without Them. Send for Catalogue. 
Beware of Imitations, we will prosecute all Infringements, 


THE FOX MACHINE CO., 325 North Front St, Grand Rapids, Mich. 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP 60. 


HOLYOKE, MASS. 


CRESCENT SELF-HARDENED STEEL 


Is warranted to do as much work as any foreign steel, and costs less. 


CRESCENT STEEL CO., 


64 & 66 SO. CLINTON ST., 136 FIRST AVENUE, 480 PEARL STREET, 
Chicago, Ilis. Pittsburgh, Pa. New York, N.Y. 


Improved Screw Cutting L ATHES 
Foot and Power. 


Drill Presses, Shapers, Band, Circular and _ Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & CO., 1€5 Fulton St., New York, Gen'l Agents. 


TOBIN 
BRONZE 


Send for Circular. 


FINE TAPS, 














Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 


pkey yt re 
Round, square, and hexagon ‘or pump, piston 8, an 
screws. Yacht shafting. Rolled sheets and plates for pump liniigs and 
condenser tube sheets, . Spring wire 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers 
CHICAGO. NEW YORK. 


~ 





DIES, 









LIGHTNING AND GREEN RIVER SCREW PLATES. . 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List. 


WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. New York Office, No. 126 Liberty St. 


9 How to get the best results with ‘‘R. MUSHET’S 
SPECIAL STEEL.’’ Greatly increase your speeds and 
feeds; then compare the work you turn off with that 
done by any other known Steel. This will make the 
rT] first cost of ‘‘ Mushet’s”’ look insignificant. 
SPECIAL B.M. JONES & CO., 


and ST F F 1S Sole Bepresentatives in the United States. 
TITANIC s 


11 & 13 Oliver St., BOSTON, MEASS. 








ARTHUR R. KING, 


STEEL SCREW PUNCHES, 


Tube Expanders, Packer Ratchet Drill, Tube Cutters, 





SPRING EXPANDER. 


ERIE, 1lith & 


WRITE FOR PRICE LIST. 
12th STREETS, - - 


MANUFACTURER 











PACKER RATCHET. 


Tube Brushes, Etc. 


JERSEY CITY, N, J. 








MPROYED 
PUMPING 


MACHINERY 


93 Liberty St., \""° Federal St., t 


NEW YORK. BOSTON. 


T TAKES HUNDREDS OF SOLID MANDRELS T0 DO THE WORK OF 9 OF 
NICHOLSON'S Expanding Mandrels. 













/ 


Ema wa HOLSON & CO., 
HARDENED AND We | lll wt _ 
GROUND WILKES-BARRE, PA, 


W. C. YOUNG & CO. "initia f* 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


BRITS MACHINE CO. 


Wilmington, Del. 












8,700 Copies of | ‘‘PRAY'S BOOK,” | 
‘20 YEARS WITH INDICATOR 


Sold to September 3d, 1890. Vols.1 and 2in one vol., $2.50 
JOHN WILEY & SONS, 53 E. 10th St., N.Y. 








MAKERS OF 


| 
+ HEAVY MACHINE TOOLS 


FROM 








For Send 
Every for 
Class New 
of Work, | Illustrated * 


| 
New Designs and Patterns. | 


a  - 
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A well-known firm in New York wants a first- 
class man as superintendent of its brass foundry 
and finishing shop, employing 60 to 75 men. Ad- 
dress, giving previous experience, references. and | 
salary expected. The right man can, in time, ob- 
tain a profitable interest. Box 18, AMERICAN Ma- 
CHINIST. 


+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this heaa at 
35 cents ner line, each insertion. 





Cheap 2d-hd lathes & planers. 


Just out; 
| not brittle. 


SM York, Clev’d,O. 


aluminum-steel hack-saws, hard but 


Wanted—A Ist-class general mechanic, by a con- Crescent Mfg. Co., Cleveland, Ohio. 


cern just organized and started in a very flourishing 
western city. Applicant must be very energetic, and | 
of quick perception, have a pleasant address, and 
large experience, to aid him in meeting emergen- 
cies. Should have some practical knowledge of | 
boiler making and foundry work, and be very 
fertile in expedients to decide what is the quickest | 
and best way of doing general machinery repairs. 
Must be prepared for hard and earnest work, and 
possess tact in handling men, stimulating them to | 
their very best effort. The right man will have 
a chance to work up to an excellent position of 
responsibility, trust and importance. Address 
‘General Superintendent,’’ AMERICAN MACHINIST, 
in own handwriting, giving full name, experience, 
age, references, and salary expected. 


New catalogue of engineers’ specialties free. 
Crescent Mfg. Co , Cleveland, Ohio. 


Light and fine machinery to order: 


Foot Lathe 
| Catalogue for stamp. 


E. O. Chase. Newark, N. J. 


Correspondence solicited with pune having light 
| machinery to build. Address D. T. C., Am. Macu. 


Wanted—Customers for our new Radial Drills, 
C. H. Baush & Sons, Holyoke, Mass. 

Engineers wanted to send their addresses and re- 
ceive free a 2% cent book, ‘Hints and Suggestions for | 
| Steam Users.”’ Lord & Co., P. O. Box 1262, Phila.. Pa. 


Wanted—Monitor lathe; 1 second-hand monitor 
lathe; also power press and engine lathe; must be 
in first-class condition. P.O. Box 234, Newark, N.J 

Wanted—Experienced foundryman would like to 
hear of a good shop to rent. Address Box 21, 
AMERICAN MACHINIST. 


For Sale- 
operation 
The J 


Planer, 78’’x16 foot bed: can be seen in 
until January 15th, 1891. Apply to 
Morton Poole Company, Wilmington, Del. 


Joshua Rose desires manufacturers of machine 
tools, engines, and dynamos to send their cata- 
logues to him, care of S. A Suydam, 550 Hudson 
street, New York City, N. Y. 


For Sale—Patent of small machine, which, in the 
right hands. could be sold to everv modern 
machine shop inthe country. For particulars ad 
dress X, care of AMERICAN MACHINIST. 


Agents wanted in every town and village in the 
United States to sell our clipper knife and scissor 
grinder—something that every housekeeper should 
have. Liberal terms. For particulars, address 
Montgomery & Co., 105 Fulton st., New York City. 


Wanted— wagineers to write tor Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb'gh, Pa. 


Machine Tool Builders, Attention! 
Wm. Gleason 38” extension — 
by 58 inches when extended; 
six months. Also entire 
terns for the manuf: vcture 
Michel, Rochester, N. Y. 


SEND SAMPLE. 


We make a specialty of all kinds of serew machine 
work and do it cheaper than you can. 
WRITE FOR PRICES. 
BLAUVELT, JOY & BLAUVELT, 


Factory, Pearl & Front Sts., Brooklyn. Office, No, 258 Broadway, N. Y. 


For sale—A. 
will plane 20 feet 
good as new; used 
stoe ok of tools and pat- 
of machine tools. F, P. 








NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co. 
5,000 IN USE. 


Adopted by the U.S. Government for ali the new 
Cruisers and Gunboats built for the Navy. 
ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 


Fitchburg Machine Works 


MANUFACTURERS OF METAL-WORKING MACHINERY. 


OFFICE AND WORKS, 




















13 to 21 
MAIN ST., 


Fitchburg, Mass, 


SEND FOR CATALOGUE E, 


SMALL POWER OR HAND PLANER |® 


FOR ANY SMALL WORK. 


Weight of Platen 1oo Ibs. 


A. J. WILKINSON & CO., 


184 Washington St., BOSTON, MASS. 
SEND FOR CIRCULAR. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 











ANYTHING 
ERASS, STEEL or IRON 


to order or by contract 
ww. Ss. WILLIAMSON, 
36 TO 40 PENN ST., BROOKLYN, N. Y. 


¥” Our New and Revised Catalogue of Practical and Scien 
tifle Books, 80 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering everv branc h = Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his ¢ ad iress 


REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL bog. 





Cc. W. LeCOUNT, 


south 


5 PRICE. No. a8 
@ y Gee C... $080 10. er, | 

os 2 S = .70 aS 1.45 
“hm 3 a 70 12.. occa eee 
ees4 WS <3 ees Oe 1.80 
pee 5.....144.... 80 14....4 2.10 
BoM 6 13g 95 15 ig ... 2.75 
Boge ve .1% 9% 16..5 3.25 
Ss 8 134 1.10 17... 5K%.... 4.00 
5 mM 9 2 120 18 . 6 . 5.00 
a 1 Set to 2 in. 7.80 Full Set 31.10 

Norwalk, Conn. 





Eos0PS STEE 





MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D. | 


For TO0kS, a 
DIES, of, 


All Kinds In Stock. 
Gold Modal, Paris, 1889. 


Chief American Office, 


|SHEFFIELD,| 
| 91 JOHN ST., NEW YORK 


ENCLAND. 





FOR SATE. 





SYRACUSE ROLLING-MILL MACHINERY. 


One 500 H. P. Vertical Buckeye Engine, 34x30 in. cylinder. 

One 300 H. P. Vertical Corliss Engine, 24x36 in. cylinder. 

One Muck Bar Train, 19 in. rolls, 3 high. 

Four Merchant trains, 16, 14,9 and8 in., 3 high, inchiding 
over 200 new spare turned Kolls, also Housings and 
Bed Plates complete, all of modern construction. 

One Squeezer, large size; also Floor Pilates, Water Boxes. 
Shears, Ore Crusher, Scales, Shafting, Pulleys, &c. 

One No. 11 Sturtevant Blower, and others smaller 


| One Cameron Steam Pump, 12x7x13 in. ;also three No. 7 Blake, 


Dean and Knowles. Five Steam Drills. 
Four Horizontal Tubular Boilers, 5x18 ft., 80 H. P 
double-riveted, flush front, and full fixtures. 
One New Flue Boiler. 50 H. P., and others in good order. 
One Porter Horizontal Engine, 80 H. P., 15x24 in. cylinders 
One Vertical Engine, 60 H P., 14x15 in. cylinder 
Complete Machine-Shop Tools, Lathes, Planers, Drill, &c 
One Caveat Compressor, 24x30 in., in first-class condition. 
One 9 H. P. Horizontal Tabular Boiler, insured at 80 Ibs. 
One Sullivan & Ehler High Speed Engine, 8x10 in 


Address GEO. M. CLAPP, Agent, 


74 CORTLANDT STREET, New York. 


each, 





Machinists’ Fine Tools 
STANDARD TOOL CO.,° ATHOL. MASS. 


SIND FOR R NEW CATALOGU 








Department of Mechanic his 


PRATT INSTITUTE, BROOKLYN, N, Y. 

MACHINE SHOP. Two years’ 
course. Chipping and filing, hand-fitting, 
followed by extended course in lathe work 
and practice with drilling, planing, milling, 
and grinding machines. 

STEAM, Theory of the steam engine, 
laws of steam generation, heat and work, 
valve action. Practice in running, indicating, 
and testing engine in steam laboratory. 

Further information can be obtained upon 





application. 
. B. PRATT, Secretary. 





DBLAEN/LDIL ASE shee Ds 


BUFFA: 


1 A PEE A AEA 





ime) BLOWERS. 


LIISA GS PEELS ALS LEGIT ILELE, we. 


é 


. Soe TORGE CoO., BUFFALO, N. Y. 


FOR SALE 


at very low prices the following Lathes combining 
all of the best and latest improvements of the day. 
Two New Engine Lathes, 26’’ Swing, 12 oes Pe y 
Two New Engine Lathes, 28” Swing, 12% ft 

One New Engine Lathe, 28” Swing, 1449 ft. Bea: 
One New Haven Mfg. Co.’s Lathe, 30” Swing, 18% 
foot Bed. 

Blaisdell Lathe, 21/’ Swing, 10 foot Bed. 


For prices and descriptions, address, 


JOSEPH B. REED, 


One 





CAIRO, ILL. 
“Star” Screw Cut- 
Foot Lathe ting Aute- 
— matic Cross 
9x25 in Feed, etc. 









aR R I 
Scroll Saws, 
Circular 

Saws, Lathes 
Mortisers. 


Catalogue 
Tree 

of all our 

Machinery. 


Seneca Falls Mfg. Co, 687 Water St., Seneca Falls, N.Y. 














THE BRITISH & EUROPEAN PATENT AGENCY, 


F, W. BarRKER. Manager, (Registered English 
Patent Agent, According to Act of 
Parliament,) 


252 Broadway, New York. 
Monument Chambers, King William 8t., London, E. (., England, 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents 
through our London House. A good invention is worth 
as much in Great Britain as in_the U. S Competent 
draftsmen employed on premises. We refer to well-known 
men in the machine trades for whom we hve done busi 
ness. Senu for Circular. 








EMERY AND CORUNDUM WHEELS. 
EMERY WHEEL MACHINERY AND FLINT PAPER, 


ircular. 


Write for 


—_ 





All goods manufactured by us are guaranteed to give 
satisfaction. Give them a trial on their merits. 
Springfield Emery Wheel Mfe. Co,, Successors to 
Springfield Glue & Emery Ww heel Co., Bridgeport, Conn. 
Western Branch, 18 & 20 West Randolph Street, Chieago, HL, 

















IF YOU WANT A STRONG, ECONOMICAL 


BNGIN E 


EITHER HORIZONTAL OR VERTICAL, 
Fok STEADY EVERY Day AND ALL-NIGHT SERVICE AND AT A 
LOW PRICE, WRITE TO 


COOKE & CO., 22 Cortlandt St, New York. 


Twelve Hundred Engines in use. 
Please mention this paper. 





Avowavooe 52 Po Povo 


THE P'TTSBURGH REDUCTION COMPANY, 


95 Fifth Avenue, Pittsburgh, Pa., U.S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 







Lots of 1,000 lbs. and over...... 2.00 # th 
Lots of 500 lbs. and over....... 2.25 2 Th 
Lots of 1001bs. and over. . 2.50 P th 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process. 

Prices on sheets, wire, 
given upon application. 








tubes or castings, 











Practical Treatise on Injectors 


AS FEEDERS OF STEAM BOILERS. 


A very comprehensive book for the use of Master 
Mechanics and Engineers in charge of Steam 


Boilers. Price, 50 cts. Sent to any address by 
remitting to the author, Geo, Nissenson, 176 East 
108th St.. New York City 





DRAW STROKE 


For Pattern Makers 
and Wood 
workers, 


Manufactured by 


GRAND RAPIDS MACHINERY co., 
100-140 No, Front St., Grand Rapids, Mich. 








VOLNEY W. MASON & Co., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, B. J, 











WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines. 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 
NEW YORK 


BOSTON PHILADELPHIA CHIC 





co 
ST LOVIS ST PAVL SAN FRANCISCO 
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Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 


7 & FOR TAPS, DIES, PUNCHES, CHISELS, 
ae Pe S DRILLS, LATHE TOOLS, &c. 





ESTABLISHED 1859. 


® 
HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO 





AutomaticBolt-Tireading& N NotTapping Machine, 


Made in all Sizes to Cut from 1-4’ to 6 
The simplest and most durable machine in —— 
ence. The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
A — Write for descriptive circular and price 








LANSDELL SYPHON 


A Cheap & Simple Steam Pump. 


COMPLETE STEAM PUMP 
10 SIZES FROM $7 Te 78 















Working by direct action of ’ A 
valves orn er peed rr gg agen gene RIVEWE We 7 PRICES + 
get out of repair, cannot freeze, and will e965 Desenirave 2 

ry Se oo ap ss anne 

4 i) > lo . 4 

MADE IN LEAD OR BRASS FOR ACIDS. : gO: ues | 

J, $. LENG’S SON & CO., 7 t) CINC 
4 Fletcher Street, NEW YORK. 
Cc 
a TRAVELING FOUNDRY HOIST 
$3 ; 
eE= 

a 
—= Power is este a 
af by a hardened Steel 
s Worm engaging in a 
s2 bronze wh Adjust- 
BS = able table for ta 
25 work. Feed adjustable 
ee while running. Illus- 
Yi trated in AMERICAN 


MacuHINisT, May 22d 
1890. Send for C & 


1.2, Wright & on, 


Mfrs., 
392 SMITH STREET, BROOKLYN, WN. Y. 





- Circular 
to 


T. SHRIVER & CO.,, 
838 E. 56th Street, NEW YORK CITY. 


PARK iniecror 


A PARK MFG. CO., 











CHALLENGE 
UNIVERSAL GRINDING MACHINE. 


Adapted for External 
and Internal Cylindrical 
Grinding, straight or 


STEAM 














ir ANAT T = ¢ 
= — CH 
° Portland BRS em, taper, > rotor 
W 8S, Reamers, ng Cutters, 
° Street, BS SS ete. Made by 
- oo 
Boston, | = 3 The Appleton Mfg, Co. 
sisa tT] 
PE 30th & Thompson Streets, 
a Mass, | 2 5 PHILADELPHIA, PA. 
THE most reliable under varying steam peeoenre of any Grinding Machin- 
injector known. Will work from 15 pounds to 180 pounds f ll 
without any adjustment. Theonly Automatic Inje ctor =, ry tor ail pur- 
that will thoroughly <role itself when shut om, thus pre- poses. Over 100 


venting freezing. Every Machine Guaranteed 


INJECTORS AND JET APPARATUS. 


SEND FOR CATALOQUE, 


ISTER MACHINE SCREW CO. 


sam | | ) 
cesTen| MASS!!! 


different patterns. 








I will send wee of omens | $ 
gears of 15, 30 and 60 teeth 
also Rack ee with CLOUGH’S 
PATENT DUPLEX GEAR CUT- 
TERS, to parties wishing to ex- 
amine the working of a uniform 
tooth as cut on wheels of vari- 
ous sizes. Address 


R. M. CLOUGH, 
MERIDEN, CONN. 


GUIDE 
PULLEYS 





. WOR 














Manufacturers sree. Capa f 
Machine Screws, Studs, etc. 


FOR SALE —American and 
ry British Patents 

of Key Centering Tool for setti ng 
the Woodruff Key Cutter. The too 
can also be used on _all cutters hav 
ne flat sides. The Woodruff Key is 
used by leading machine tool 











pailiors te this country, and it is es 

timate! that twenty ‘million Keys FOR 

yer year will be rec ulred to supply 

he U.S. Address . Light Belts. 


JOHN ROYLE & SONS, 


PATERSON, N. J. 





Freperic A. SEAVER, 
44 Grand St., Hartford, Conn, 


E, W. BLISS COMPANY, L’t’d. 


BROOKLYN, N. Y. 


Manufacturers of 


TOOLS t WORKING SHEET METALS 


Vertical and Two-Spindle Milling Machines, Horizontal Bor- 

ing Mills, Boiler Makers’ Punches and Shears, and Sheet Metal 
Tools of every kind. 

Our Vertical Milling Machine | 
has all Modern Conveniences of |] ff 
feeds and adjustments. Bed and upright portion of frame | 
are madein a single casting, insuring Great Strength and 
Rigidity. A small blower keeps cutter clear of chips, 











Vertical Milling Machine. 


Table of Two-Spindle Milling Machine has longitudinal 


travel of 86 inches, is fed by screw operated by hand or 
power in either direction —four changes of speed—and has 
quick-return motion. Cross-head raised and lowered by 
power and each spindle has independent vertical adjust- 
ment. Saddles have independent lateral motion and power 


attachment forfeeding. By use of twospindles and special 
attachments for setting, one of these machines is doing 
work in our shop that formerly required five planers. 





Two-Spindle Milling Machine. 


meee DUPLEX STEAM PUMPS. 


Send for x5 1890 Cata r 1890 Catalogue. 


HALL STEAM PUMP CO., 


Works: PITTSBURCH. 
CHICAGO. ST. LOUIS. 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y. 


Tit Davioson STEAM PUMPS AND PUMPING ENGINES. 
WARRANTED BEST ' MADE. s srrciatks 


Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Kezp St., Brooklyn, N. Y. 


07 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5; OLIVER STREET, BOSTON. 





Boiler and 
Pump Combined, 





























N 
WN N DELPHIA, : : 
Us PENNA. 


IS THE Best Injector 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Su or dk all others for 
STR Rim 
a iquids. 


Boller Washer and Testing Devise. 
Uses Warm Water, avoiding injury 
and facilitating the Raising of Steam. 


RUE ™M’F’G Co., PHILA., PA. 


a VALLEY PUMP C0. 


EASTHAMPTON, MASS. 
Singleand Duplex. Also, Bucket 
Plunger, Acme, and A. B.C. 

Fly Wheel Pumps. 








“LITTLE 
QIANT” 











Maslin’s Patent Steam Pump. 


Chea - and Best Automatic Steam Vac- 
uum Pemp. Handles DIRTYand GRIT- 
i LIQUIDS without Oil orCare. Sim- 
plest, and most durable Pump made, as par- 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con- 
tractors. Irrigation, Water Works, Rail- 
roads, Mining and General Hydraulic Pur- 
poses, Send for Circulars. JoHN Mastin & Cay 
Son, Sole Mfrs., 165-167 ist St , Jersey City, N.J, [=e 











EVERYTHING FOR 


MACHINISTS 


in any quantity. 


Chandler & Farquhar, 


BOSTON, MASS. 


Send for Catalogue. 


/ HURLBUT’S 
Patent Cut: 








OUR 


wew GATALOGUE OF TOOLS 


And Supplies sent free to any address on receipt of Ten 
Cents in Stamps (for postage). 


Chas, A. Strelinger & Co., ‘ave. Detroit, Mich. 














THEPECK PATEN mF 


DROP PRESS eC ole 


tering Machine. 
Sizes 2”, 3’’, 4’’, 6’, 6”. 

MADE BY 
Hurlbut & Rogers, 

South Sudbury, Mass. 


Phe (o> 
Ae 


MINE Ts 


MINER® 
_NEW HAVE 








Belt Power Air Pump and 
Cogdenser. 


CONOVER & CO., 


CONSULTING ano 
MECHANICAL ENGINEERS 
95 LIBERTY ST., 
NEW YORK. 
NoAirLocks. 15 to50percent. 
fuel saved or equal amount of 
power guines. ane we anes 

sopaensy engine 
“Adapted t to all kinds of En 
gines. Send for Circular. 


PERFECTLY UNF al 










STEVENS PATENT 
WING FIRM JOINT CALIPERS 


With Wing and Set | Screw. 
OUTSIDE. ny 56 B. 
Price List, by »stpaid 
8 inch, $1. 14 14 inch, aL 80 18 ineh, $2. 10 
10 16 20 2.50 


« ‘ % All hizhly polished. 
Ideal and Leader Spring Dividers and 
Calipers, Surface Gauges, and Fine Ma- 
chinists’ Tools. _{@™ Illustrated catalogue 
free to all. J. Stevens Arms & Tool 
Co., P.O. Box 231, Chicopee Falls, Mass 


P.H.&F.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 














The most irregular speed made perfectly uniform and - 
ular. A change of over 30 per cent. can be obtained, while 

machine is in motion. Essential in all factories and mills 
and for driving dynamos. Mekes power from water wheels, 
slow 8 reed engines and electric motors absolutely regular and 
reliable 


Apply for information to 


T. M. FOOTE REGULATOR CO., 


271 Franklin St., Boston, Mass. 


ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 


8. 8. ad | Gen. i) CORTLANDT ST., 
COOKE & 00., Selling Agts. NEW YORK. 


In Writing, Please Mention This Paper. 
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WHEN IN WANT OF 


A Boiler for “1 Our5oFSTHE:“4Y Location 


ADDRESS 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


NEW YORK, N. Y. 


CHICAGO, ILL. 
41 Dey Street. 


6 So. Canal Street. 


ATLANTA, GA. 


A MINNEAPOLIS, MINN, 
9 No. Pryor Street. 


421 Guaranty Bidg. 





THE LOWE BOILER. 


The LOWE BOILERS with all Im- 
provements have displaced about every 
kind of boiler in general use, and are 
now furnishing steam for about every 
purpose, and for every leading Cut-off En- 
gine, and producing the highest econom- 
ic effect from every fuel foil included). 
The Engineers in charge of LOWE BOIL- 
ERS say, that they furnish the dryest 
steam, evaporate the most water to the 
fuel, make steam the quickest, and retain 
the pressure the longest, with banked 
fires, and give the best results in economy 
of fuel, under both rapid and slow com- 
bustion of the fuel, and need the least 4 
pairs, of any boilers they ever had cha 
of. Send for description of the LO E 
BOILER, and history of Steam Boilers 
(free) to the Sole Makers. 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 


DRY STEAM 


FURNISHED BY 


THE POND 


DEPARATON. 


The Pond Separator is 
guaranteed to relieve the 
steam of all entrained 
wel) water, and return this 
water to the Boiler, thus 
effecting a large saving in 
fuel. 





Send for Circular. 


Pond Engineering Co, 


St. Louis, Chicago, 
Kansas City, — 
Dallas ttle. 


> 








THOS. H. UALLETT 


Manufacturers of 


vee MOTORS, s 
Presses and other Machinery. 


__) ELECTR GENERATOR 


Complete Power Plants. 








1305 Buttonwood St.,. Philadelphia. 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


potely adapt- \ 
Machine Tools, Cranes, irveners, Pumps, 


& 00, 


i ter driving 


For instal- 
ylation of 








LUTCH PULLEYS AND 





JAS. HUNTER & SON, 


Cc 
FRICTION CUT-OFF COUPLINCS 





North Adams, Mass. 









fm J-E. LONERGAN & CO. 
Mh 211 Race St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY VALVES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
* Reliable’? Steam 
Trap. 

1888 Catalogue 
free on application. 











eee — al) 9 Sy ZE 
c= EX ak 


o= =5 

> % FFEL&ESSE 
4 SS rer New ORK. * CO 
\ SK L actory, HOBOKEN, N. 3. | 


Manufacturers of 


<=\ A. Drawing Materials, Ete, 

a Superior Swiss Drawing Meenodig YY Gel 

Ss _~ments, Extra and Best Quality, __ 
=a German Drawing Instruments, _ 

Paragon, Duplex, Universal, Anvil Drawing, Helios, Blue 

Process Papers, Seales, Triangles, T Squares, Drawing Boards, 

Standard Profile, and Cross-section Papers. 











Catalogue to professional people on application. 











T oe es | & 
: sore 
ma NEW > at ’ 
2 STANDARD ape? 
— PUNCHES. fic ar 
e BEA 

‘oo 3 
RUCIBIG 
FROM \¢ LB. TO 600 LBS. CAPACITY 
RETORTS. STIRRERS. 
BOWLS. STOPPERS. 
DIPPERS. COVERS. 





BLACK LEAD CRUCIBLES 
MADE BY THE 
JOS. DIXON CRUCIBLE Co , JERSEY CiTy, N. J. 
ARE THE STANDARD THE WORLD OVER, 
AND GUARANTEED THE BEST CRUCIBLES MADE. 
CALL FOR 


IZ.N S BLACK LEAD CRUCIBLES, AND TAZE NO OTHER. 


Geo. D. Walcott & Son 


Manufacturers of 


Lathes & Shapers, 


_ JACKSON, MICH. 
. Write us for phot photo and prices. 








THE MOORE 
& WHITE CO., 


N. E. Cor. 15th St. 
and Lehigh Ave. 
Philadelphia, Pa. 


Friction 
Clutch 


Pulleys, 
Cut-off 
Couplings, 


&e. 


GAUTION 


Any Key Seat Cutter with a tool connected to a 
reciprocating head and made adjustable towards 
and from the work, and having a vise in which a 
Key may be fastened in pr — position to be cut, 
infringes claim 8, 9, 16, 17 and 18 of our Morton Pat- 
ent No. 375,680, of Nov. 22d, 1887. 


Lightning Key-Way Cutter 
Tk MORTON ald Key Maker, 


Portable Key -Way 
Cutters and Portable 
Planers a specialty 
ranging in size and 
cutting capacity from the 
smallest work to key-ways 5 
ft. long and 6 ins. wide. Over 
150 machines in use in the 
» leading shops of this and 
| other countries. 


MORTON MFC, CO., 
Romeo, Mich. 


“ We have no machine in our works of same cost that earns 
as much money as yours.” Epw. P. ALLIs & Cx 
Edwin Reynolds, Supt. 













American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 
Makers of Implements for 






Standard Measurements. 
Over 
43,900 
in 
Use. Flat Bar Gauge. 
JAS. A, TAYLOR & CO, 











Crescent Gauge. 


Wesla ChuaCo,s=r Oia tum Eine Fury, nae HY Sch 


Manufacturers of all kinds of 


LATH ES |Capaeity Litile Giant Improved Double Grip. 
No. | Diameter. Holding Drills. 
Ane | 0 | 2% ine ‘h. Oto Winch. 
1 | 234 Oto 5g * 
DRILL 34% 0to1 : 
| 4 ” 0 to lin..extra 
strong 
6 Oto 1M 4 inc *h. 
644 O0to2 


Under Westcott’s Patent. 





SEND "FOR ILLUSTRATED CATAL OGUE. 





O’BRIEN’S PATENT 


BOILER HEAD FLANGING MACHINE 





Rapid Work. Perfect Heads, with or without Dies 
No Hole In Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mff., Germantown, Philadelphia, Pa. 


THE HORTON LATHE CHUCK” 


a the tests and been the STANDARD for FORTY 





Over THREE fenonee sizes and styles of Chucks, made and 
kept in stock, b 
THE E. HORTON & SON CO., 
WINDSOR LOCKS, CONN., U. S&S. A. 
SEND FOR ILLUSTRATED PRICE LIST. 








Two JAw_C Seek 


BOX BODY 

7°9°12-& 1S INCH 
ROUND BODY 
4267-& 9° INCH 
WITH VARIOUS ‘STYLES 
OF JAWS: 


ea = |. <a 


=? 
SOLD BY ALL 


DEALERS. 2" 








a» 
3 ora 2S 





THE HOGGSON&PETTIS viael CONawflaven:| CTs 
NEW REVERSIBLE JAWS. SEND FOR CATALOGUE, 


CHAMPION INDPT. CHUCKS. 


An entirely new line new line of small ¢ shucks provided with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck i in the market for foot lathes. 


Ask for our Champion Indpt. Chucks at your 
dealers or write to us. 


THE D. £. WHITON MACHINE CO., 


5 OAK STREET, NEW LONDON, CONN. 
§. A. SMITH, 23 S, Canal St., Chicago Western Agt, 








KEY SEATERS 
PORTABLE 
STATIONARY. 


RACK-CUTTING 
ATTACHMENT 

KEY-MAKING 
Roe Coster. 



















EAST SAGINAW, MICH, 





BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & C0. 


(Formerly of 
Beaudry’s Up 
right Powel 
Hammer,) 

Sole Manufacturers 

Also Manufac 
turers of 
Hard Coal BHeat- 
4 ing Forges. 
ma ©6Room 4, Mason B'dg 

visi, 70 Bilby St., 
. Boston, 
Mass. 





ST 
P 
A 
T 
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McFADDEN CoO., 


735 MARKET ST. PHILADELPHIA, 













LATHE 
CenterGrinder 


For trueing hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop, 
Write for prices to 


yRuMe BROS. 
MACH. CO. 


WILMINGTON. DED. 


Universal 2Plain Grinding Machines, 


Work and traverse in- 


4 SIZES. stantly varied to any 
‘ $ , speed bet ween ex- 
i ‘ tlemes, Re- 


=» Versingpoints 
Pvyaried by 
hand. Pivoted 
table simuitane- 














ously clamped at 
both ends by 
hand, has no slot 
or screws on its 
end; easy to keep 
clean; is gradu- 


> ated in 44 degrees 
‘and in taper in inches per foot. 


L ANDIS B R ROS. Manufacturers, 


Waynesboro, Pa. 
One Pull 


One Way 


to either start 
or stop ma- 
chine. 

Self - lockin 
belt and clute 
shifter; fits any 
bar now in use, 














SAMUEL C. Rogers & CO., BUFFALO, N.Y. 











HYDRAULIC 


Watson & 


204, 206, 208 & 


Hydraulic Whee! Press. 


PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS. 


MACHINERY 





Stillman, Mfrs. 


210 E 43d 8t., New York. 


Hydrautic Vertical 
Check Valve. 
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GENERAL ELECTRIC Co.’ 
ARE & INCANDESCENT LIGHTING, 


FOR SHOPS, MILLS AND FACTORIES. 
MOTORS For POWER 


As applied to Elevators, Traveling 
Cranes, Hoists, Lathes, Drills, 
Ventilating Fans, Etc. 


EDISON 












WRITE FOR DESCRIPTIVE PAMPHLETS AND PRICES, 





MAIN DISTRICT OFFICES: 


Canadian District, Bank of Commerce Building, Toronto, Can. 

Central District, Rialto Building, Chicago, II]. 

Eastern District, Edison Building, Broad Street, New York. 

New England District, 38 Pear! St., Boston, Mass. 

— Pacific Coast District, Edison Building, 112 Bush St., San 
Francisco, Cal 

Pacific Northwest District, Fleischner Building, Portland, Ore 

Rocky Mountain District, Masonic Building, Denver, Col 

Southern District,Cotton Exchange Building, New Orleans,La, 





A 4 b a S$ for inventions procured. 
IRON PL PATENT a same Searepes. 
, ; Opinions, &c. New Yor 
From 16” to 36” wide bY Office, 243 Broadway. 
any length. J. NOTA McGILL, Attorney-at-Law, 


ATLANTIC BUILDING, WASHINGTON, D. C, 





4 


BG PEASE & 0, a 


Worcester, Mass. 


Bete. = == == 
A 


FOR OUR NEW 


BORING AND MILLING ENGINE 


SEE 
Description and Illustrations in 


IRON AGE of December 18th, 


And other mechanical papers. 


Pease |ron Planers, 


All Sizes from 16 in.x16 in.x4 ft. to 36 in. 
x36 in.x12 ft. inclusive carried in stock. 


HILL, CLARKE & CO., 
PUNCHING ° SHEARING MACHINERY 
© « BOILER MAKERS ROLLS. >} 


LR ‘3 . . : 
VVEW DOTY Ma NUFATUR| NG e 
Janesville , 





Please send for Catalogues, etc. 


THE STATES MACHINE CO., 


NEWARK, NEW JERSEY. 





R. R. Place and Commerce St. 
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GAS 


AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical 


ig operation requiring high, even and controllable 





temperature. 


No, 80 NASSAU ST., 


NEW YORK. 





PROSPECTUS 
14th YEAR 


AMERICAN MACHINIST. 


In directing attention to the prospectus of this 
paper for the year 1891, the publishers fee! that the 
cordial support of a larger number of mechanical 
readers than ever before should be none the less 
appreciated by them, because, as they believe, no 
paper published is read by so many mechanics and 
machinery users. The publishers recognize also 
that the bestreturn they canrender for such sup- 
port is continued effort to make the paper better 
each year. Proposing no startling cbanges or in 
novations, the general co-operation of thinking 
mechanics and engineers everywhere will continue 
to be relied upon as the most efficient means ot 
bringing about this result. 

Illustrated descriptions of new and improved 
machinery, tools and appliances, practical articles 
and correspondence describing improved methods 
and processes inthe various branches of the field 
covered by the AMERICAN MAcHINIST, and early in- 
formation regarding the starting of new establish- 
ments, andthe enlargement of existing ones, will 
continue to be features ofits pages. 

That such publication is made, not in the interest 
of advertisers, but for the information of readers 
desirous of keeping up with the times or of better- 
ing themselves, will, as its publishers believe, con- 
tinue to make the paper both interesting and valu- 
ableto every reader. It is perhaps needless to say 
that the experience of the past 13 years, as exem- 
plified in the success of the paper, is the best 
guarantee which can be named that this policy will 
be continued during the coming year. 

te" Mechanics desirous of profiting by the 
facilities we offer for the getting up of clubs in the 
shops with which they are connected, are invited 
to send for circular of New Club Rates. 





If no one is getting up aClubin your es- 

tablishment try it yourself. _ae9 

t" Note also that the paper can be bought 
each week of any newsdealer for 6 cents. 

(ee Published weekly at $3.00 a year. Forei 
subscription price $400 a year, or 16/6 English 
money. _A3 

Address 
AMERICAN MACHINIST, 
96 Fulton St., New York. 


Bussell’s Patent Interchangeable Lathe Tool 














Aw 


Time Saving. Easily Adjusted. No Bolts or Serews. 
For full information, address 


S. W. BEESE & CO., Sole Manufrs., 182 Fulton St., New York. 













J corrinateicton® SVRACUSEN.Y 3 


: ia hitihititi bibl 
MACHINIST’S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


1| | Edagh tt | 
: For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information, address the 
Manufacturer, 


$. W. GOODYEAR, Waterbury, Ct. 
CROWELL'S POSITIVE PRESSURE BLOWER, 


FOR 
Blast and Smelting Furnaces, Forges, Cupolas or any Pneu- 
matic Service where a Say pressure or Vacuum is desired. 
Any pressure from 1 10 Ibs. can be obtained, and main- 
tained. Slow running. Minimum of power required. 


MANUFACTURED BY 


HONESDALE IRON WORKS, 

















HONESDALE, PA, 





‘" EXTRA DEEP BEDS AND TABLES. 


POWEREFULLY GEARED. 
Plenty of Metal and designed for Extra Heavy Duty. 
All Feeds and Shipper Operated from Both Sides. 
Improved Device for Holding Planer Bolts. 


THE LODGE & DAVIS MACHINE TOOL CO., 


Builders of Machine Tools. 
WORKS: CINCINNATI, OHIO. 










See ___—____ \ 


i 
LODCE & DAVIS 


MACHINE TOOL UU 
CINCINNATLO 












set 


~ Niles 
24 INCH, 








32 INCH 


INCH IRON PLA 
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a 
NERS. (*.tescin"" 


EASTERN HOUSE: 


64 Cortlandt Street, 


NEW YORK. 


WESTERN HOUSE: 


68 & 70 S. Canal St., 
CHICAGO, ILLS. 


NEW ENGLAND AGENTS, 
The C. & F. Machine Tool Co., 


BOSTON, MASs. 


Sole Agents for Great Britain, 
) HERBERT & HUBBARD, 


COVENTRY, ENGLAND. 
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MORSE TWIST DRILL AND MACHINE —— 


Manufacturers of Morse Pate nt Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


DRILL GRINDING MACHINES, MILLING C 


UTTERS AND SPECIAL TOOLS TO ORDER. 








D. SAUNDERS’ 


Steam & Gas Fitters’ Hand Tools, 


SEND FOR CIRCULAR. 


21 ATHERTON ST., 
Yonkers, N. Y. 


MANUFACTURERS OF 


Pipe Cutting, 


SONS, 











- —— 

— Lathes, Hand Lashes. Foot Lathes, and Milling Ma- 
chines. Agents, NNING, MAXWELL , 

ERTY STREET, NEW YORK. “— - 


F LATHER ENGINE LATHES 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 








L. W. POND MACHINE CO. 


Manufacturers of and Dealers in 


Tron Working Machinery. 


IMPROVED PATENT IRON 
PLANERS A 


SPECIALTY. 
152 

Union St,, 

WORCESTER, gi 
MASS. 


POWELL IRON PLANERS, 


For Immediate Delivery. 
One Planer 30 in.x30 in.x10 ft. 
One * 36 in.x36 in.x12 ft.—2 heads. 
One 48 in.x48 in.x14 ft.—2 heads. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 
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New Haven Man 
NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 


f'g Co., 


with strength and lightness. 1 
No loose parts to become detached and mislaid. 
friction of parts than any other pipe cutter made. 





All wearing surfaces are of tool steel hardened. 


THREADING, 


Tapping Mahi, 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
Easily adapted to various sizes of pipe. 


Rolling instead of sliding motion. 
Less 





HEADQUARTERS IN NEW YORK CITY FOR 


STANDARD 


Milling Machines, 


UNIVERSAL PLAIN FOR 
OR 





SCREW 
ACHINERY. 


es 


I 


Te aos 


LORE 


Cole 






1 


— 


JONES & LAMSON MACHINE Co., 
SPRINCFIELD, VT. 


COILS & BENDS 


IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 








4. 5 and 6 Ft. SWING. 


H. BICKFORD 


LAKE VILLACE Nn. H. 





BORING AND TURNING MILLS, 









iS] _ a 
H. B. BROWN 


(HEAPEST BO LT 


t 
= 
ad 
= 
re 
SER aw 
STYLE, = 


& CO. 


EAST HAMPTON, CT. 














PRENTICE BROS., 
Manufacturers of 
Lathes & Upright Drills. 
Lathes from 10 in. to 
20in. s . Largest Va. 
riety of Drills manufac- 
tured in the world. 
Worcester, Mass. 


WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 
140 & 142 E, SIXTH ST,, 
CINCINNATI, 0. 


Send for Circulars and Prices. 





‘Eclipse’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion. Cuts and screws pipes 
Y to 2-inch. Easily carried 
about. Case ee 

“ECLIPSE” Nos. 2 and 3. 


These are powerful and most 
efLicient 









HUGO BILGRAM, 
440 N. 12th St., Phila., Pa, 
p, Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
Work. 


Bevel Gears cut theoret- 
ically Correct. 





machines 
. ; Sor cutting 
: large 
PIPES, with which one man can 
easily cut off and thread 6-inch pipe. 
No. 2 Cuts and Screws 2% to gin. 
m2@ * © ‘ 2% tob in. 
it will pay you to write us for 
particulars. 
2 PANCOAST & MAULE, 
(Mention this paper.) Philadelphia. 
Be We also build Power Machines. 














“CARY & MOEN CO. 


Send 2-cent stamp for fully 











illustrated list. 


ATHOL, MASS. 
Manufacturer of Fine Tools. 


L. S. STARRETT, = 


LIGHT HEAVY WORK. 
All sizes ready for quick delivery. 


Machines shown in operation by the man'f'rs, 


THE GARVIN MACHINE CO. 


LAIGHT & CANAL STREETS, 
Send for Illustrated Catalogue. NEW YORK CITY. 











FOR HAND OB POWER. 


RATCHET DRILLS, RATCHET DIE STOCKS AND 


i! 


‘CURTIS. & CURTIS, 
Pipe Cutting and Threading Machinery, 
MALLEABLE IRON PIPE VISES 


66 CARDEN ST., BRIDCEPORT, CONN. 











GAGE MACHINE WORKS, 
MACHINE 
TOOLS, 


WATERFORD, 
N. Y. 


THE BARNES WATER EMERY 
TOOL GRINDER. 


—" It hasno pumps. No 
— SZ 


FOX & TURRET 
LATHES 
A SPECIALTY. 








valves. No piping to 
supply it with water. 
It has nothing to get 
out of order,is always 
ready for use. It is 
as easily managed as 
a grindstone and will 
give vastly better re 
sults, 
‘3 Sold subject to ap 
- proval. Send for full 
7  descriptionand price. 


W. F.& John Barnes Co., Rockford, Il., 



















P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Blaisdell Engine Lathes. 


All Sizes from 14 in. to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO.., 


156 Oliver Street, Boston, Mass. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


Send for Catalogue. 






















CATALOGUE TOOLS & SUPPLIES FREE — 


Cees oe SEW i 
SMACHINE 2.2 43 


GS GOWMOW  & WAGAT PL ASA 





TOFIT | 


] 








JE. SNYDER 
UPRIGHT DRILLS 


Worcester, Mass. 





Note the following features on our New 
Universal Milling Machine. Feed re- 
versed without reversing motion of spindle. 
Table turned end for end; automatic feed 
in any position. Fast and slow elevation 
to the knee. Change gears as simple as on 
an engine lathe. Side center, tail stock and 
all the other desirable features of a modern 
Universal Milling Machine. A newly de- 
signed and very efficient double friction 
countershaft is furnished with every ma- 
chine. 

KEMPSMITH MACHINE TOOL CO., 
Milwaukee, Wis. 


BRAINARD GEAR CUTTING MACHINES. 


18 In., 24 In., 36 In., 48 In. 


HILL, CLARKE & CO., 


General Selling Agents, 





156 OLIVER ST., BOSTON, MASS. 


REDUCING YALVES, 





This Reducing Valve is the 


STANDARD 


Used by Forty Railroads, 
and all the Largest Mills, 
Factories and Steam 
Plants. 


Mason Regulater Co, 








Address No. 1995 Ruby Street. ™ 








BOSTON. 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for aLL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


The LONG & ALLSTATTER CO., "uc" 


Double, Single, Angle-Bar, mma + 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 


POWER CUSHIONED HAMMER. 












SS 


Horizontal Punch. 





Send for New Catalogue. a 


THE OPEN SIDE IRON PLANERS. 


’ In efficiency equal to the Standard Planers of the very best makes. 
Capacity and adaptability unequaled by any metal planing tool. 


Standard sizes 30 in. to 72 in. by any length. 
Extension Planers 72 in. to 120 in. by any length. 


THE DETRICK & HARVEY MACHINE Co., 


BAL/TIMORE, MD. 


MACHINERY CO. 


CLEVELAND, OHIO. 


ACME 
ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 





















PAT. DEC, 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG, 25, 1885, 











= ACs = 
ype ACAAMIMON ET ROE (G0 
lta Cae ew a 
Keato LY Wis hme 


UF ACTURCRS | 
we SQ Or 


OH 

Aes dh 

GEL, RSSPE BLOWERS. ore HRaMERS- 
WEAN IRIE 
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Thay 


iss Steam Engine Co. 
PROVIDENCE,R.I. 
CEORCE H. CORLISS, 
INVENTOR OF THE CELEBRATED 
‘CENTENNIAL ENGINE’ 
Exhibited at the Philadelphia Exposition, 1876. 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts never before attempted in the line of steam 
The public will understand that we have no relations with American or European builders 
of so-called ‘Improved Corliss Engines,'’ and that the final and perfected Engines of Mr. 


Incorporated June, 1856; Established by 
ae 99 
CORLISS ENGINE. 
DESICNER & BUILDER OF THE FAMOUS 
These works have been fully equipped, at great cost, with heavy special tools, of his 
machinery. 
George H. Corliss, embodying his latest ideas, is to be obtained, in America, exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Conus Parcet Vaneau Topmuan Waren Las Bons, 


Especially adapted for compound and triple expansion engines requiring superheated steam 





a j 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
} Machine Shops, Rolling Mills, Steam Forges, Ship 
ri i Wards, Boiler Shops, Bridge Works, 


Etc., Etc. 








The HILLES & JONES CO., 


WILMINCTON, 
DELAWARE, 
MANUFACTUBERS OF 


MACHINE TOOLS, 


BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


HORIZONTAL FLANGE PUNCHES, 
ALL SIZES. 





Main Street, RINCFIELD 


425 
FORGING AND 
ALL OIL BELO 
oque, Can. G. M. SMITH, Los Angeles, Cal. 


. Denver, Col. 


Buildin 
| 


tr, SP 
WELDING BY 
W BURNERS! NOS 


Represented by WILLIAM PICKETT, SON & CO., 170 Lake St., Coioeee. 
Temple Court, 7 Beekman Street, Rooms 814-816, New York. CHI 


Jhio, Michigan and Indiana. GILBERT & BARKER MFG. CO.. General Agents for the United 
states, Springfield, New York and Boston. THOMAS, SHEPARD & 


THE AERATED FUEL COMPANY, 


MASS. J. H. BULLARD, Manacer. 
PETROLEUM AIR BLAST. 
MOKE ! 


» DIRT OR ASHES 


W.S.COLLINS, Sept. 29, 1885 
ON JONES, Ganan- Jury 5, 1887 
HALL STEAM PUMP CO., Pittsburgh, Pa., Fes. 5, 1889 


Jucy 23, 18-9 
EARING, Arapahoe oe 


e will replace In Stock or Mutual Companies any Insurance canceled on account 


of using this System, when installed according to our plans. 











SOUTH BROOKLYN STEAM ENGINE WORKS} 


Successors to WILLIAM A. LIGHTHALL. 


VAN BRUNT AND SUMMIT STS.;*' 
BROOKLYN, N. Y. 
New York Office, 69 Wali St. 
BUILDERS OF THE 
Pat. Combined Surface Con-¢ 
denser and Feed Water 
Heater. 


Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight! 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &c. 










WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS. 









UNIVERSAL RADIAL‘ 
RADIAL DRILLING MACHINE 


= <=> THREE DESIGNS. SIX SIZES 
sEMBODY ALL DESIRABLE FEATURES 


PRICES$450 °& UPWARD 
ort UNIVERSAL RADIAL DRILL CO 


CINCINNATI. 


ae ae 








THE BECKER VERTICAL MILLER No. 2. 


Forhigh speed o& 
milling an indis- 
pensable tool, 
in any well ap- 
pointed machine 
shop. 







*SUOTINJOASI 000'OT OF OFS WIOI poods 





Manufactured by 


Jno, Becker Mf. Co, 
157 Pearl St., 
BOSTON. 


SEND FoR eG 
CIRCULAR, 


THE 1X L. DRAWING STAND 


With or without board. 


The best and most convenient Draw- 
ing Table in the world. 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI, 0. 


HARLES Mi Ws 
._ SSE | 








SANN’ST.4#* NEW Yorx«K: 
EAGLE 8 | 
ANVIL 


“33 WORKS, 


Trenton, N. J. 


‘The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
tnan any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 
lish anvil. 
Fully war- 
rante and 
lower price. 


























Simpson's Centrifugai 


ro Separator ard Trap. 


ENGINE For Supplying Clean and Dry 
Steam to Engines, Dry 
Houses, etc. 





Place Separator as clore to 
engine as possible, the steam 
taking a spiral course be 
tween the threads causes the 
water to be thrown by cen- 
trifugal force against the 
outer walls, while the dry 
steam goes through the small 
holes to center of pipe. 
Steam can enter at A or B, 
as convenience may require ; 
also used in conveying steam 
long distances. for Steam 
Hammers,Dry Houses, Water 
Gas Generators, and for all 

purposes where Dry Steam 

8 necessary. 


KEYSTONE ENCINE AND MACHINE WORKS 





OR ‘ 
THE COUBERT MFC.CO. 





Fifth and Buttonwood Streets, Philadelphia, 





and at very high pressure. 


Or, A. T, ARTHUR, Selling Agent, 18 Cortlandt St., N. Y 


32 CORTLANDT ST. NEW YORK 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


In Use, Over 2,500. 25 to 1,000 H,. P. 
These engines are the combined result of long 





ex- 
perience with automatic cut-off regulation. and ‘most 
careful revision of all details. They are designed and 
constructed for heavy and con'inuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar 
s anteed. Self-contained Automatic Cut-off Engines 12 
= to 100H. P. for Driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 
mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
10 TELRPRONE lly ey! N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St. Paul, Minn. 


SALES AGENTS : Ww L SIMPSON, 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. Delaware, Maryland, and Virginia. 





THE ALBANY STEAM TRAP Co 
RENEWABLE SEATGATE STOP CHECK VALVES 


Me ALSO MANUFALTURERS a wwe i) 


§), DUPLEX WATER FILTERS, BOILER PURIFIERS. 1 
~‘RETURN STEAM TRAPS, STEAM PUMPS, - 


AND 


“PUMP GOVERNORS..,, 


SEND For GiRGULARS 


> ALBANY STEAM TRAP CO. ALBANY,N_Y. 


— | Oke ean 
a ‘ GAS ENCINES 


33d & Walnut Streets, 151 Monroe Street, 


— 
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Philadelphia. Chicago. Our new Engines are hustlers. A 6 x 7 inch 
New York Agency.18V St. Engine, now running 100 feet of shafting. 

lg — Boring Mills, Planers, Lathes, Drill 

35,000 SOLD. Presses and Milling Machines for 20 





Machinists, on 6 gal. Gasoline per 
day, costing only 60 cts. Write for 
inform: ation. Mention this paper. 
Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 


Almond Drill Chuck, 


Sold at all Machinists’ 
=f’ Supply Stores. 
T. R. ALMOND, 
83 & 85 Wash'ngton St.. 
BROOKLYN. N. Y 


Many New Improvements 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 

* OR GASOLINE. 


- COMBINED 
“OTTO" GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 











ee — 








ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out a/d the products of combustion, “and giving a 
working stroke at every revolution and in half the time 
required by any other engine. Send for Illustrated Circular, 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, § PHILADELPHIA, PA. 


rarer ylevenss SCREW-CUTTING CENTER LACKAWANNA 
ye wyer «co. 1WIST DRILL GAUGE. GREASE CUP 


Machinists’ Tools. -E.-Boston,Mass.—3end for Circular. 
Will Save its Cost In Oll 


THE PORTER-HAMILTON alone Several Times 


per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PBEVENTS 
DBIPPING AND SPATTERING. 

A POSITIVE FORCE FEED withthe 
most PEKF&CT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any cevicefor the 
lubrication of machinery. Works 
equally wellin every possible position. 


Lackawanna Lubricating Co., 


41 Coal Exchange. Scranton, Pa. 


‘eae Tools 


FOR PROMPT DELIVERY. 














The best engine in America for Heavy Work. 
WILLIAM TOD & CO., 
6#-101t., Sin. x 6-8 ft, Plain and Taper. 


Youngstown, Ohio. 
MF ** Lathe and Moree ' ” E ngine Lathes. 15 in. x 6 
ft., 20 in. x 10 ft,, 27 x 
ow right *? Engine L sol 16 in. x 6 ft.. 18 in. x 
8 ft., zvin. x 10 ft., 24in. x 12 ft. 
“Fite burg * 99 Plane rs. 22x d5ft.,24x6ft, 25x sft., 
se 2 ft., 40 x 12 fr. 
46 Fahd a » yoni rs. 426 ft., 30 x 8 ft. 


** Lathe and Morse” Planers. ft., 24x 6 ft. 
** Fitchburg ”’? Shaper. 14 iv. Traveling Head 

ENCIN E LATH ES, ** Eberhardt’s”’ Shapers. 16, 24, 30 in. stroke. 
** Prentice 9° Drills. 20, 21, 24, 25, 26, 28, 32m. 

BRASS LATHES, ** Amer. Tool Co.” new style Turret Lathe. 
BORING AND 
TURNINC MILLS, 
SCREW MACHINES, 


** Brass Lathes.’”? Turret and Fox, all sizes. 
on hand and in process of construction. 











** Fitchburg’? Engine Lathes. New patterns, 
extra weight and power. in. X 6 ft.. 16 in. X 6, 
8 ft.. Sin. x 8 ft., $4in. x 12 ft., 36 1n. X 16 ft. 

** Prentice”? Engine Lathes, 12 in. x 5-4 ft., 14 in 
x 6ft., l6in. x O-8 tt., Sin. x aft. 

** Hendey ” Engine Lathes, 14 in. x6 ft., l6in. x 





#235 





** Milling Machines.’? Universal and plain, 
new style. 


SECOND HAND 
TAKEN IN TRADE, PRICES LOW. 


Lathes, 12 x 6 ft. 18 x 6-8 ft., 
2U x14 ft. Blaisdell, 25 x 10 ft., 60 x 20 ft. 


Planers, 27 x 8 ft., 32 x 12 ft., 42 x 12 ft.,48 x 11,54x 54x16 

ft., 2 heads. heavy, good order. 
Am. Tou! Co., No. 2 Cabinet Turret Lathe, A 1 order, 
Drills, Bolt Cutters, Punch, Shears, Rolls. 


cP OBULLARD, BRINGRPORT CII 


PROPRIETOR. 


l4x4ft., liréft., 20 x 6 ft., 





Send for Latest Complete List. 


J. J. McCABE, 


Successor to E. P. BULLARD’S New York Machin 
ery Warerooms, 68 Cortlandt St., New York. 




























Gruss c¥ 
“STEAM ENGINES 
FuLLvAnieP” 

ia 
CONTRACTS TAKENS 


FoR git WER 
cone” SE aa 


Fon ( Cals Engine. 


NON-CUNDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. © 


Send for Spvecial Circular. 


Julleek 








FRICK COMPANY, Builders, 


WAYNESBORO, PA. 


















H of 2 Danes 


—PROSPECTINGs 


Hs. BAND FRICTION 
= H&ISTs, 


fc SE 111) G MACHINERY. * 


;.c0, CHICAGO, U.S.A. 


FROM 1-4 TO 15,000 LBS, WEIGHT. 

True to pattern, sound, solid, free from blow-boles and of un- 
equaled strength. 

Stronger and more durable gn iron forgings in any position or 
for any service whatev 

60,000 CRANK SHAFTS net 50,000 G EAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, ete . for Locomotives. 

STEEL CASTINGS of every description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


M.@. BULLOCK MANF'G. 


iL 


ASTINGS 
NOTICE THOS OFFER. 


WE HAVE FOR SALE A LOT OF 


NEW IRON PLANERS 


To Plane 24 in.x24 in.x6 ft., 


WEIGHT, 4,500 LBs. 
Guaranteed to be well made. 


Net Cash Price Each $400. 


SEND FOR PHOTOGRAPH. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 








THE 


Lane & Bopiey Co., 


CINCINNATI, ©. 





Manufacturers of Corliss Engines, high 
class heavy Slide-valve Engines, Saw 


Mills, steam and hydraulic Elev: ators, 


Shatting, Hangers, rs, P ullevs and Boilers. 


Complete Steam Plants 
A Specialty! 
For circulars address The Lane 
Bodley Co., Cincinnati, O. 


and 








PLANER VISES. 


THE GILKERSON MACHINE Co., 
HOMER, N. Y. 








aoe THAT No 's . 
git NSLS Pay iy 


SEND FOR FALL LIST OF 


NEW TOOLS. 


RACK CUTTER. Semi-Automatic. 
GEAR or PINION CUTTER. Automatie. 
PINION CUTTER. Semi-Automatie. 
MARKING MACHINE. Improved Design. 
NOTICE. 


Our line of Sensitive Drills wil! hereafter swing 1: 
instead of 10 in. as formerly. A1Jl spinales provided 
with steel racks. The 2, 3 and 4 omc aah drills 
mounted on new design columns. Tablesadjustable. 


Dwight Slate Machine Co., Hartford, Ct. 








WORKS: ERIE, PA. 
High-Pressure. Compound and Triple 


Expansion, Condensing and 
Non-Condensing. 


CHARLES R. VINCENT & CO., 


Contracting Engineers, 


15 Cortlandt St., New York. 


38 Oliver St., Boston, Mass, 
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BRON - oneness hog CO., Us" x* 


8. A. SMITH, Western Representative, 








NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 


SHAPING 
MACHINES. 
TRAVELING 
HEAD. 


16, 18 and 24 inch 
Stroke. 


Extra heavy and 
powerful. 


NEW YORK, PHILADELPHIA, PITTSBURCH, 


CHICACO, 





98 Liberty St. 7105 Arch St. Phenix Building. Lewis Block. 


23 So. Canal St., ontcaco, ILL. 





THE YALE & TOWNE MFGCO., 
STAMFORD CONN. 
"NEW YORK CHICAGO. PHILA.ROSTON. 


JENKINS BROS,’ VALVES. 





¥= very valve tested and warranted, all parts interchangeable. 


WY othing but best Steam Metal used in the manufacture 

E& eyed Stuffing Box and Disc Removing Lock Nut 

Xs used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “ Trade Mark.” 

$} hould you order INSIST on having Jenkins Bros.’ Valves, 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 7105 MILK STREET, BOSTON. 


NEW TOOLS FOR IMMEDIATE DELIVERY. 


10’ x 4’ Engine Lathe. 24'" ee ‘and 32’' National Drills, 

14” x 6’ si 20°", 25’ A. , 32’ and 40” Standard Drills. 
18"’ x &’ and 12’ Standard Engine Lathes 2’. 15 be F 1s’ Turret Lathes. 

7 = 0’, 13" and 13’ wi ti ey "and 15’ Fox Monitor 

=O iia X i7" hg Cabinet Turret Lathes. 

24” x 10’ and 24 ‘and 15’’ Hand Lathes. 

21” x 6’, 8’ 10 and 12’ Eng rine re ’ Pulley Lathe. 

15” and 20” Crank Shapers. 24’ Xz 4’ x 6’ and 8’ Pls aners. 

20’ and 26’ Geared Shapers. 32’ x 32’’ x 12 

B. G. Milling Machines. 96” x 36” x 14’ at Double Head. 


OUR STOCK IS CONSTANTLY CHANGING. WRITE FOR PARTICULARS AND PRICES 
OUTFITS A SPECIALTY. 


THE LODGE & DAVIS MACHINE TOOL C0., 


Manufacturers of and Dealers in Iron and Brass Working Machinery. 


EASTERN HOUSE: WORKS: 
64Xortlandt Street, New York. Cincinnati, Ohio. 
SEE ADVERTISEMENT. PAGE 16 


OUR XILINE OF "TAPPING MACHINES. 
TAPPING MACHINES 


Nos.O4ai 
VERTICAL. 





WESTERN HOUSE: 
68-70 S. Canal Street, Chicago, Ill. 





THE GARVIN MACHINE COMPANY, 


Manuticturers of; and Dealers in, all kinds of 


MACHINERY ann MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Serew Machines, Hand 
and Enyine Lathes, Planers, Profilters, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 
Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES, 


Laight & Canal Sts. [Catalogue sent on Application. ] NEW YORK. 


THE PRATT & WHITNEY CoO.. 


HARTFORD, CONN. 


MM anu fa ctu re LAT iad ES of Various Sizes 


AND OF THE FOLLOWING KINDS: 

Hand, Engine for Turning and Screw Cutting, Cutting Off, 
Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel Rim Turning, 
Spinning, Grinding, Pattern Making, &c. 





_ PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION, 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


BILLING S’ 
ALL PENE ys ~<a MMR, 


) 00 
A eerie 


MANUFACTURED AND FOR SALE BY |: 


HE BILLINGS & SPENCER Co. 
ARTFORD, CONN. U.S. At-- 


WARNER & SWASEY, |THE POND MACHINE TOOL Co., 


Formerly of Worcester, Mass. 
CLEVELAND, -OHIO, 


WACHINE TOOLS 


MACHINE TOOLS. 
For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION, 














ation. 


BORING MILLS. 


, Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
; | patterns of the latest and best designs. 


> | SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
NEW SHOPS, PLAINFIELD, N. J. 





Lowell, iMiass., U. S. A. 
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sa isnow ready. Weshould like tosend 


& this useful pamphlet to every ma- J. M. ALLEN, PRESIDENT. 
“ 5 chine shop or manufacturing con- 
< cern in the country. 


Wo. B. FRANKLIN, VICE-PRESIDENT. 
LEXINGTON (Mass.) GEAR WORKS, \ RESIDENT 


F. B. ALLEN, SrEconp Vicr-PREsIDENT. 


Key-Seating Machines J. B. PIERCE, Secretary & TREASURER. 
, and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 








Send for circulars describing our 


NEW STYLE SPIRAL-GEARED PLANERS, 


3 ft., 4 ft. and 5 ft. square. 
Lathes, Planers, Drill s m 66 fs °° 
ae. = gners, Todt ALso ouR ORIGI Nw ‘ a Ey Ling 
"__ or Supplies. 24'', 26, 30’, 82’’, 86”, 42”, 45", 56, 62”. 


Prone niy.| THE G. A. GRAY CO., 


© Works at North Bloomfield. CINCINNATI, 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 














24” Pillar Shaper. 








Manufacturer 


J.M.CARPENTER eee a 
PAW TUCKET.R.I. RULE REEL REL LEE —— 











